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WARRANTY 


All Wavetek instruments are warranteed against defects in material and workmanship for a period 
of one year after date of manufacture. Wavetek agrees to repair or replace any assembly or 
component (except batteries) found to be defective, under normal use during this period. 
Transfermatic Switch assemblies, manufactured by Wavetek, are unconditionally warranteed for 
the life of the instrument. Wavetek’s obligation under this warranty is limited solely to repairing 
any such instrument which in Wavetek’s sole opinion proves to be defective within the scope of 
the warranty when returned to the factory or to an authorized service center. Transportation to 
the factory or service center is to be prepaid by purchaser. Shipment should not be made without 
prior authorization by Wavetek. 


This warranty does not apply to any products repaired or altered by persons not authorized by 
Wavetek, or not in accordance with instructions furnished by Wavetek. \f the instrument is 
defective as a result of misuse, improper repair, or abnormal conditions or operations, repairs will 
be billed at cost. ; 
t 
Wavetek assumes no responsibility for its product being used in a hazardous or dangerous manner 
either alone or in conjunction with other equipment. High voltage used in some instruments may 
be dangerous if misused. Special disclaimers apply to these instruments. Wavetek assumes no 
liability for secondary charges or consequential damages and, in any event, Wavetek’s liability for 
breach of warranty under any contract or otherwise, shall not exceed the purchase price of the 
specific instrument shipped and against which a claim is made. 


Any recommendations made by Wavetek for use of its products are based upon tests believed to be 
reliable, but Wavetek makes no warranty of the results to be obtained. This warranty is in lieu of 
all other warranties, expressed or implied, and no representative or person is authorized to 
represent or assume for Wavetek any liability in connection with the sale of our products other 


than set forth herein. : 


MODEL 1504 


Because of the similarities between the 1503 and 1504, a complete instruction 
manual can be provided for the 1504 by adding several pages to an existing 1503 
manual. These pages include all necessary schematics, parts lists and circuit 


descriptions. 


The specifications of the 1503 and 1504 are identical. The difference between 
these units is in the chassis wiring for options. As is shown in the respective 
top views, the 1503 has provisions for eight M6 markers, whereas the 1504 has 


provisions for four M6 markers, M3A and M4A modules 


The M3A and M4A are part of the "A-70" option.which also includes the Model 51 


~ 


programmer. 


The "A-70" option provides sound and video pulse markers for all the UHF channels 
(14-83). The Model 51 can program the 1504 to tune its output to any of the 


70 channels. °* 


MODEL 1504 _ 
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CIRCUIT DESCRIPTION 
ALL CHANNEL UHF PROGRAMMER 
MODEL 51 
The Model 51 is ts interconnected packages. The Indicator Box contains the two 
' flourescent numerical readouts, DS1 and 2, which tell the operator which UHF chan- 
nel the sweep generator is programmed to put out. This box also contains the 
diode matrix for converting the decimal input to seven-segment code for the read- 


outs. 


The Switch Box contains the rotary switches and components for programming the In- 
dicator Box and the sweep generator. This unit, when activated by S3, controls 
the center frequency of the RF output of the sweep generator and the B+ to the 


~ 


oscillators in the marker system. 


The channel centering program is matched to a specific Sweep generator by adjusting 
-the potentiometers which ultimately program the sweep drive circuit in the 1504 or 
1502. Two switched voltage levels from a voltage divider are buffered by op amps, 
IC1A and B, and applied to another voltage divider, R28 thru R32. The outputs from 
this divider are sent through the remote plug, P101, to the “sweep drive" circuit. 
As the knob on the Model 51 is rotated clockwise, the ganged rotary switches select 


DC centering voltages which consecutively select channels 14 thru 83. 


CIRCUIT DESCRIPTION 


C.W. Source M3A 


The M3A provides five C.W. signals which are used in.the M4A to ultimately generate 


the UHF pulse markers. 


| Oscillator circuits A thru E are identical except for the crystal frequencies. 

The fi geeorrseal frequencies are chosen so that, when multiplied by 16, the C.W. 
will be at channels 44 thru 48. Individual B+ inputs allow the desired oscillator 
to be energized externally. The frequency multiplication takes place in the tuned 


amplifier stages Q2 thru Q5. The C.W. output is approximately .5 volts. 


Q2 multiplies the crystal frequency by four; Q3 amplifies the same frequency. Q4 


= 


and Q5 are both doublers. 


CIRCUIT DESCRIPTION — 


M4A 

The M4A produces a pair of pulses every five channels for sacl) C.W. input from 

the M3A. For example: if the channel 44 oscillator were tomied on in the M3A, the 
Man would put out pulses for channels 14, 19, 24, 29... 79. If channel 45 were 


turned on, pulses would occur at channels 15, 20... 80. 


‘A sample of the sweep generator RF output is applied to J2 and amplified by Ql and Q2. 
The CH Signal is applied to Jl and mixed with the sweep sample. The resulting dif- 
ference signal sweeps from high to low frequency until it passes "zero" hertz; then it 
sweeps low to high. The zero beat coincides in time with the instant when the sweep 
generator output is at the same frequency as the M3A channel being provided. For 
example: if channel 45 were turned on, the zero beat of the signal being applied to 


Q3 would coincide with the. sweep generator output of 659.5 MHz. 


This signal is amplified and applied to the second mixer, CR2. The other input to 
this mixer is 30 MHz CW and every harmonic of this signal up to at least the thirtieth. 
The 30 MHz signal is generated by a crystal oscillator, Q6. The harmonics are gen- 


erated by the base-collector junction of Q5. 


The resulting signal from the mixer. sweeps up and down in frequency producing a series 
| of zero beats at 30 MHz intervals. This Signal is fed to a tuned amplifier, Q7, which 
selects 2.25 MHz signals. There is one 2.25 MHz burst on each side of each zero beat. 
These bursts are amplified by Q8 and Q9. CR3 detects these signals and generates 


pulses which are fed to Q10. 


ICl is an apmlifier which also provides feedback to Q7 as a means of automatic Bh: 
control. Q11 differentiates the slow input pulse in order to switch Q12 quickly. 
Q12, 13 and 14 amplify the Pulses. Pin 12 accepts the pulses generated in an M6P 
and adds them to the pulse output. | 
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PARTS LIST ~ woms1 ©. MODULE REV 
te > LWAVETEK | MANUFACTURER] 7 


CONNECTORS (JACKS) — 


Receptacle, Nylon, 15 PIN MCO00-016 1625-15R 
Contact, female for above MCOO00-018 LGso 


CONNECTORS (PLUGS) “ihe 
Nylon 15 PIN ae MCO00-017 1625P1 
.Contact, male, for above cS we MCO00-019 1854 © 


DIODES . no 
Silicon, Junction 100piV, 750mA DROOO-001 1N4002 


INTEGRATED CIRCUIT : +: 
Dual operational amplifier, 8 PIN in line ICO00-005 N558V 


- INDICATING DEVICE ; } 
Vacuum flourescent readout, 7 seg. Vv000-003 Y1938 


RESISTORS : 
Fixed, comp., 3.3k ohm +10% 1/4W . RC104-233 CB3321 
Fixed, comp., 12k ohm +10% 1/4W RC104-312 CBIL231 
Variable, carbon, 10k ohm +202% RP131-310 360T 
21,24 | 
4 Fixed, comp., 6.8k ohm +10% 1/4W RC104-268 CB6821 


556; 206e Fixed, comp., 4.7k ohm +10% 1/4W RC104-247 CB4721 
23 : Fixed, comp., 8.2k ohm +10% 1/4W RC104-282 CB8221 
20etor oz Fixed, metal film 100 ohm +1% RFO10-100 RN60D 
Fixed, comp., 10k ohm +10% 1/4W RC104-310 CB1031 
47 Fixed, comp., 330 ohm +10% 1W ' RCLO8-133 GB3311 


SWITCHES ety ee 

5 pole, 10 position . SROO0-023 SROO00-023 
4 pele, 14-position, SROOQ-002 modified | not assign: --- 

DPDT, Toggle . STOO0-001 8363-K7 


MISCELLANEOUS : 
I.C Socket 4$+pinsineline MCO00-040 IC8S1T7526 
oO -Ping Tube! 2.C.. Socket MCOO00-012 9PC-Bl 


MODEL 51 PROGRAMMER 


Electrical Adjustment Procedure 


(The model 1502 Sweep Generator's centering and sweep width controls must be 
properly adjusted before adjusting the Model 51 Programmer. The centering 
is adjusted for an output frequency of 700 MHz with zero programming voltage 
and the sweep width limit is adjusted for a maximum sweep width of 550 MHz. 
See calibration section of 1502 manual}) 


Step 1 - Set programming switch for channel 83. 
Adjust channel 80 control to mid-range and chan- 
nel 85 control to center the video and sound 
markers on the display. (typical voltage for 
PIN 9 of remote plug is +5.2 volts) 


Step 2 - Set programming switch for channel 80. 
Adjust channel 80 control to center video and 
sound markers on the display. 


Step 3 - Repeat steps 1 and 2 since some inter- 
action occurs. 


Step 4 - Set programming switch to channel 75 
and adjust channel 75 control to center video 
and sound markers, 


Step 5 - Continue every 5 channels (70, 65, 
60 and 55) until channel 55 is adjusted. 


Step 6 - Set programming to channel 15 and ad- 
just channel 15 control to center video and 

.. sound markers on the display. (typical voltage 
on PIN 9 of remote plug is -6.4 volts) 


Step 7 - Set programming to channel 14 and 
adjust channel 14 control to center video 
and sound markers on the display. — 


Setp 8 - Continue with channels 20, 25, 30, 
35, 40, 45 and 50 in a similar manner. 


Step 9 - After initial set-up, recheck each 
adjustment for slight touch-up. Remember, 
adjusting channel 85 will affect all adjust- 
ments above channel 55, and adjusting channel 
15 will affect all adjustments below channel 
50. 
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LIST 


CAPACITORS 

Ceramic disc., 20pF +5% 1kV 
Ceramic disc, -)20pRes2 ky 
Ceramic disc., 47pF +5Z 1kV 
Ceramic feedthru 500pF +20%-250V 


Ceramic feedthru 470pF +20% 500V ~ 


Composition 3pF +10% 500V 


Ceramic disc., 6.8pF +52 IkV 


Ceramic disc., 25pF +54 1kV 


Variable. ceramic 3.5/13pF 3 


Ceramic disc., 15pF +10% 1kV 
Composition 2pF +10% 500V 
Composition .5lpF +10% 500V 
Composition 1.2pF +10% 500V 


CONNECTORS 
Jack, receptacle, 50 ohm 


CRYSTALS 

R3SYeateal 21375 
X33W at 41.59375 
X33W at’ 41.96875 
X33W at 42.34375 
X33W at 40.84375 


MHz 
HEZ 
MHz 
MHz 
MHz 


INDUCTORS 
Variable 
Fiszed, 62. 2uh 


Variable 


RESISTORS 
Fixed, comp. 


»- 47k ohm +10% iW 
Fixed, comp., 
> 
> 


56 ohm +10% %4 

1.5k ohm +10% %W 
10k ohm +10% ‘WW 
2.2k ohm +10% XW 
3.9% ohm +10% %W 


Fixed, comp. 
Fixed, comp. 
Fixed,. comp., 
bixed,=comp... 
.Fixed, 


comp., lk ohm +102 cw 


Fixed, comp., 390 ohm +10% iv 


NPN Silicon 
NPN Silicon na 


MODULE usa rev 


| MANUFACTURER| 
DESCRIPTION WO =: % 


LOTCC-Q20 
LOTCU-T12 
LOTCU-Q47 
EF-4 


CD101-020 
CD104-112 
CD104-047 

CF104-150 


CF101-147 | FASC -: 


CG101-230 QC3.0 


CD101-R68 1LOTCC-V68 


CD101-025 LOTCC-025 
cV101-013 7STRIKO 
cbd101-015 LOTCC-Q15 


CG101-220 QC2.0 
CG102-151 MC. 51 
(CC102-2 NCIop 


JFO00-005 2/~-9 


XX000-331 


XX000-331 
~ X¥X000-331 XX000-331 


Xx000-331 
XX000-331 
- -Xx000-331 


XX000-331 
XX000-331 
XX000-331 


LAOO1-R22 


RC104-347 CB4731 


RC104-056 CB5601 
RC104-215 CB1521 
RC104-310 CB1031 
RC104-222 CB222 1s 
RC104-239 CB3921 


RC104-210 CB10221 


RC104-139 CB3911 


2N3854A 
2N5179 


QA038-541 
~ QA051-790 
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| REFERENCE 
SYMBOL 


ie Ww 
ik 
2 3 36837 
4,5,6,7,15 
17,18327 
8,10,12,14 
21,46 ,47,48 
Pe ee 
13,16,19,34 


Jack receptacle, 50 ohm submin 


PARTS LIST. 


CAPACITORS 


Composition, 3.9pF +10% 500V 


Ceramic disc. 470pF +20% 1kV 


Ceramic feedthru, 500pF +20% 250V 


Ceramic feedthru, 6.8pF +10% 500V 


Ceramic disc. 6.8pF +10% 1kV 
Ceramic disc. .Q0Q5uF +20% 1kV 
Ceramic disc. lOpF +5% 1kV 
Ceramic disc. 4.7pF +5% 1kV 
Mica, 180pF +5% 500V 

Ceramic disc. 1l5pF +52 1kV 
Ceramic disc. 20pF +5% 1kV 
Ceramic disc. 120pF +5% 1kV 
Ceramic disc. 47pF +5% 1kV 
Ceramic disc. .OluF +20% 1kV 
Ceramic disc. 200pF +20% 1lkV 
Electrolytic h-47Juytl0Z-50V, 
Ceramic disc. 270pF +20% 1kV 
Ceramic disc. .002uF +20% 1kV 
Ceramic disc. .025uF +20% 1kV 
Ceramic disc. .05uF +20% 1kV 
Ceramic feedthru 470pF +20% S00V 
Electrolytic 10uF 25V 


CONNECTORS 
CRYSTALS 
X33W at 30 MHz . 
DIODES 

Silicon, point contact 
Germanium, point contact 
Silicon, junction, 1l00piV 750mA 


INTEGRATED CIRCUITS 


Operational amplifier, 8 pin in line 


INDUCTORS 
Fixed ---- 
Fixed ---- 
Fixed ---- 
Fixed, ---- 
Fixed, ---- 
Fixed, ---- 
Variable -——-. 
Fixed ---- 
Fixed ---- 


_ | JFO00-005.- 


M@DUIEE. aulageees 


~ | MANUFACTURER 
DESCRIPTION WAVETEK Th 
PARTNO. Icopel NuMBER |Q 


6C101-239 QC3.9 rt 
CD102-147 SCA-T47 | 4 
CF104-150 EF4 8 


CF102-R68 FA5C 


1CD1LO1-R68 


" LOTCC-v68 | 2 
D103-250 


TG-D50 


oO’ 


CD101-010 LOTCC-Q10 {1 
CD101-R47 LOTCC-V47 |1 
CM101-118 DM-15 2 
CD101-015. LOTCC-Q15 |1 
CD101-020 LOTCC-Q20 |2 
CD104-112 L1OTCU-T12 }|1 
CD104-047 LOTCU-Q47 | 1 
CD103-310 TGS1O 3 
CD102-120 5GA-T20 1 
CE113-447 935 1 
CD102-127 5GA-T27 1: 
CD102-220 5GA-D20 sh 
CD103-325 TG-S25 1 
CD103-350 TG-S50 v 
CF101-147 FASC 24 
1 


CE105-010 TE1204 


27-9 


XX000-331 XX000-331 


DC100-821 


1N82AS _ {2 
DG100-341 1N34AS 1 
DROOO-001. 1N4002 1: 


IC000-002 N5741V 


LA0O7-002 


LA006-010 
LAOQOQ7-004 


f 

PARSE Sih MODULE” fae ney 

REFERENCE | WAVETEK T 
INDUCTORS 


SYMBOL 
Variablenocons 


Lh i - 


12,14 


hid " 
Pe. 6 
ei t7,- 18 
4 eat 


RESISTORS aie 
Fixed, comp. 100 ohm +10% 1/4W 


RC104-110 CB1011 


‘Fixed, comp. 313k ohm +10Z% 1/4W - 
Fixed, comp. 1k ohm +10% 1/4wW 


RC104-233. 
RC104-210 


5,10,13.14 
Ba92935. 39 
47 


CB3321 
CBi021 


Fixed, comp. 330 ohm +10% 1/4W 


+ RC1O4-133 CB3311 1 

Fixed, comp. 120 ohm +10% 1/4W RC104-112 CB1211 is 

Fixed, comp. 150 ohm tLOZREL/AW RC104-115 CB1511 ik 

| “Fixed, comp. 75 ohm +5% 1/4W RC103-075 CB7505 - 1 

Fixed, comp. 4. 7ohm +10% 1/4W RC104-247 CB4721 73 

20 Fixed, comp. 1.5k ohm +10% 1/4W RC104-215 CB1521 au 

| mine? 28. 34 Fixed, comp. 47k ohm +10% 1/4wW RC104-347 CB4731 5 
40 


22 Fixed, comp. 56 ohm +10% 1/4W RC104-056 CB5601 l 
| 24 ,30,36,44 | Fixed, comp. 10k ohm +10% 1/4W RCLO4-310 CB1031 5 
45 : 


Fixed, comp. 10M ohm +10% 1/4w RC104-610 - CB1061 


| Fixed, comp. 220 ohm +10% 1/4w RC104-122 CBI22a 
Fixed, comp. 2.2k ohm +10Z% 1/4W “RC104-222 CB2221 


Fixed, comp. 12k ohm +10% 1/4wW RC104-312 CB1231 
Fixed, comp. 270k ohm +10% 1/4w RC104-427 CB2741 


— 


Fixed, comp. 100k ohm +10% 1/4W RC104-410 CB1041 
Fixed, comp. 220k ohm 410% 1/4wW RC104-422 CB2241 


WERE EH PE 


Fixed, comp. 22k ohm +10% 1/4wW RCLO4—322 CB2231 


"Ob ss TRANSISTORS 

oe ee NPN, Silicon QA051-790 2N5179 
6,4,9,10 NPN, Silicon QA038-541 2N3854A 
Sule, Loe Laut ay : 

7 Dual Gate IGFET 


QB000-016 40673 
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“OFF SET VARIABLE MARKER SCHEMATIC 
(OPTION B-2 LO. CONVERTER) 


MOQOULE Mé \V 


Pag A 


PARTS LIST MODULE “ev rev 4: 


MANUFACTURER 
REFERENCE DESCRIPTION WAVETEK < 
SYMBOL PART NO. |CODE! NUMBER |Q 


CAPACITORS 

Ceramic disc, 47pF +5% 1kV 
Ceramic disc, 20pF +5% 1kV 
Ceramic disc, 120pF 45% 1kV 
Ceramic feedthru, 500pF +20% 250V 
Ceramic feedthru, 470pF +20% 500V 
Not Assigned 

Not Assigned 


CD104-047 
CD101-020 
CD104-112 
CF104-150 
CF101-147 


Ceramic disc, .QluF +20% 100V CD103-310 
Ceramic disc, .05uF +20% 100V CD103-350 
Ceramic feedthru, 6.8pF +10% 500V CF102-R68 


CONNECTORS 
Jack, receptacle, 500hm submin. 


JFO00-005 


CRYSTALS 
Quartz crystal, frequency varies with 
L.O. conversion frequency 


XX000-331 


DIODES 
Silicon, point contact 


DG100-821 


INDUCTORS 
Coil form No. LB003-000 wound with 32 
gauge magnet wire. Number of turns 
varies with crystal frequency 

Fixed, 2.2uH 
Fixed, .22uH 


Not assign 


LAOO1-R22 
LAO05-R02 


RESISTORS 


RC104-347 


Fixed, comp., 47k ohm +10% %W CB4731 
Fixed, comp., 56 ohm +10% %W RC104-056 CB5601 
Fixed, comp., 1.5k ohm +10% %W RC104-215 CB1521 
Fixed, comp., 180k ohm +10% %W RC104-418 CB1841 
Fixed, comp., 470k ohm +10% %W RC104-447 CB4741 
Fixed, comp., 10k ohm +10% *%W RC104-310 CB10312 
Variable, carbon, 20k ohm RP124-320 WA2G032 
Fixed, comp., 47 ohm +10% 4W RC104-047 CB4701 
Fixed, comp., 51 ohm +10% LW RC103-051 CB5105 


Fixed, comp., 470 ohm 1 +10% WW RC104-147 CB4711 


TRANSISTORS 
NPN, Silicon 


QA038-541 2N3854A 


Serial No. 


INSTRUCTION MANUAL 


MODEL 140371503 
SWEEP GENERATOR 


WAN sin Ke noiana inc. 


66 N. FIRST AVENUE, P.O. BOX 190 
BEECH GROVE, INDIANA 46107 
317-783-3221 


WARRANTY 


All Wavetek instruments are warranteed against defects in material and workmanship for a period 
of one year after date of manufacture. Wavetek agrees to repair or replace any assembly or 
component (except batteries) found to be defective, under normal use during this period. 
Transfermatic Switch assemblies, manufactured by Wavetek, are unconditionally warranteed for 
the life of the instrument. Wavetek’s obligation under this warranty is limited solely to repairing 
any such instrument which in Wavetek’s sole opinion proves to be defective within the scope of 
the warranty when returned to the factory or to an authorized service center. Transportation to 
the factory or service center is to be prepaid by purchaser. Shipment should not be made without 
prior authorization by Wavetek. 


This warranty does not apply to any products repaired or altered by persons not authorized by 
Wavetek, or not in accordance with instructions furnished by Wavetek. If the instrument is 
defective as a resu!t of misuse, improper repair, or abnormal conditions or operations, repairs will 
be billed at cost. 


Wavetek assumes no responsibility for its product being used in a hazardous or dangerous manner 
either alone or in conjunction with other equipment. High voltage used in some instruments may 
be dangerous if misused. Special disclaimers apply to these instruments. Wavetek assumes no 
liability for secondary charges or consequential damages and, in any event, Wavetek’s liability for 
breach of warranty under any contract or otherwise, shall not exceed the purchase price of the 
specific instrument shipped and against which a claim is made. 


Any recommendations made by Wavetek for use of its products are based upon tests believed to be 
reliable, but Wavetek makes no warranty of the results to be obtained. This warranty is in lieu of 
all other warranties, expressed or implied, and no representative or person is authorized to 
represent or assume for Wavetek any liability in connection with the sale of our products other 
than set forth herein. 
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FIGURE i MODEL 1503 SWEEP GENERATOR 


SCOPE OF THIS MANUAL 


This manual provides descriptive material and instructions for the 
installation, operation, maintenance, and repair of the WAVETEK Model 1503 
UHF Sweep Generator, and Model 1403 VHF Sweep Generator. 


1.1 INTRODUCTION 


The Model 1503 is an all-solid-state, 
electronically swept and tuned UHF Sweep 
Generator covering the 450 MHz to 950 
MHz frequency range. It is designed 
especially for testing and aligning UHF 
television tuners and receivers. The 
Model 1403 is the VHF counterpart and 
covers the frequency range of 1 to 300 
MHz. 


An important feature of these instru- 
ments is their ability to be remotely 
controlled and programmed. This enables 
the sweep generator to be sequenced to 
the test procedure with pushbutton 
switches or electronic sequencers in- 
stead of manual tuning and adjustments. 


The unit's most outstanding option is 
that of automatic operation. Simply 
stated, in automatic operation the sweep 
generator frequency and RF output level 
is automatically adjusted to follow the 
variations of the tuner. This provides 
considerable time saving during the 
alignment procedure. 


Included with the automatic options are 
scope indicators that provide both fre- 
quency and RF output indications direct- 
ly on the oscilloscope tube. Addition- 
al options are eight crystal-controlled 
RF markers (either single frequency or 
harmonic type), and local oscillator 
tracking markers. 
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By theuse of a special combining cable, 
the 1403 and 1503 may be operated as a 
combination unit providing independent 
frequency and output amplitude controls 
with a single set of scope horizontal 
and vertical cables. When operated as 
an automatic instrument,one set of track- 
ing markers (option B, automatic level 
(option C), and automatic frequency (op- 
tion E) provide control of both instru- 
ments. 


All optional features, as well as the 
circuits for the basic sweep generator, 
have plug-in modular construction. This 
allows optional features to be factory 
installed at the time of purchase, or 
customer installed at a later date. This 
concept offers protection against obsole- 
scence since updated and additional fea- 
tures can be simply and economically ad- 
ded as new tuner designs and test pro- 
cedures dictate. 


Maintenance problemscan be greatly sim- 
lified by the stocking of several mod- 
ules instead of hundreds of parts. Ser- 
vicing time of a defective instrument 
canbe cut to a fraction of the time pre- 
viously required and can be performed by 
relatively inexperienced technicians. 


The small, compact instrument is 5-" X 
8" xX 13" and weighs approximately 20 
pounds. 
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1.2 SPECIFICATIONS 


CENTER FREQUENCY RANGE 
SWEEP WIDTH 


DISPLAY LINEARITY 
RF OUTPUT (MAX) 


RF OUTPUT IMPEDANCE 
RF OUTPUT FLATNESS 


ATTENUATION 
Step 
Vernier 


SWEEP RATE 


BLANKING 


SCOPE HORIZONTAL 


RF MARKERS 


Marker Switches 


Marker Size 


Accuracy 


External Marker 


IM 


1403 1 to 300 MHz 
1503 450 to 950 MHz 


Adjustable from less than 5 MHz to the en- 
tire center frequency range. 


2% 


. 7Vrms 
1403 standard 752 (50 2 optional) 
1503 standard 502 (75 2 optional) 


+.25 dB (measured with Wavetek D171 or D151 
detector) 


0 to 35 dB steps (See option ''D") 
0 to 20 dB 
AC line frequency 50/60 Hz 


RF output off during sweep retrace to pro- 
vide a zero level base line. 


16V peak to peak triangular waveform 


Birdy by-pass marker system with provisions 
for 8 plug-in marker modules plus a rear 
panel external marker input. Markers may 
be either single frequency or harmonic (comb) 
type. (See options Al and A2.) 


Individual ON/OFF switches are provided 


Adjustable from approximately 3V to 3mV peak 
to peak, 


0.005% 
Rear panel BNC connector accepts an external 


CW signal for conversion to a birdy marker. 
Input level: 100mV into 50 Q. 
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1.2 SPECIFICATIONS (Cont'd.) 


OPTIONS In addition to the RF marker option Al and A2, 


the instrument is wired to accept several ad- 
itional options. These may be factory or field 
installed. See paragraph 1.3 for complete de- 
tails. 


PROGRAMMING Rear panel REMOTE jack provides necessary con- 


nections for remote control of frequency, 
sweep width and the 0-20dBvernier attenuator. 
It also provides the necessary connections to 
provide combined 1403/1503 operation. 


POWER REQUIREMENTS 


Line Supply 115 or 230 VAC, +10%, 50 to 60 Hz, approxi- 
mately 20 watts. 


MECHANICAL SPECIFICATIONS (See Figure 1-1.) 


A 


Weight 
Net - 20 lbs. SIDE | 
Shipping - 25 lbs. 


For total length, including beter 
add 11/16 


For total height, including feet, 
add 5/8 


For total width, including screw 
heads, add 3/16 inch 


oz Eq fc 


1.3 OPTIONS Figure 1-1. 

Al Single frequency markers at any frequency within the instruments frequency 
range. (Module M6S- ) 

A2 Harmonic or comb type markers - 1, 10, 30, 50, 59 or 60 MHz intervals, other 
frequencies available on special order. (Module M6H- ) 

B IF Conversion L.O. Tracking Markers 


This feature produces two or three pulse markers based on the IF output fre- 
quency from the tuner. They are used to indicate the RF bandwidth, local 
oscillator frequency and tracking. (Module M7E) 


IF Input Frequency 28 to 47 MHz 


IF Input Level 1 mV or more from a low impedance source. When mea- 
sured in the test circuit shown in Figure 3-5 (a high 
impedance source), it requires a detected signal of 
over 5 mV. 


IF Input Level -O1 mV from a low impedance source, or when measured 
with RB Probe as described above, a detected signal of over 50 uV. 


135 
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1.3 OPTIONS (Cont'd) 


D 


E 


Marker Frequency Any two frequencies in the frequency range separated 
by less than 12 MHz; a third marker midway between 
the bandpass markers is used to control the Automatic 
Frequency, "E' option, and is not normally brought 
out as a marker pulse. 


Marker Accuracy 017 
Marker Output Plus or minus 35 volt pulses available at a Rear Panel 
Connector. Markers may also be added to the Scope 


Vertical input as differentiated pulses. 


Automatic RF Level Control and Scope Indicators 
This feature provides automatic adjustment of the 0-20 dB vernier attenuator 


to correct for variations in the gain of the tuner under test, and visual in- 
dications of the sweep generator center frequency and RF output level on the 
oscilloscope retrace. (Module M8E) 


AUTOMATIC RF LEVEL 

An amplitude change above or below the 1 volt reference level is automa- 
tically corrected by a change in the 0-20 dB RF level. The feature pro- 
vides adjustable voltage gain of 100 and polarity inverting circuits to 
provide a +l volt peak, detected tuner response pattern on the oscillo- 
scope trace. The minimum demodulated input signal is .01 volt. The mini- 
mum level may be extended by use of the R6 probe. (See Accessories Avail- 
able) 


FREQUENCY INDICATOR 
Differentiated pulse on the Scope retrace base line with the position on 
the base line indicating sweep center frequency. It will traverse the base 
line from left to right as the center frequency ranges from low to high. 


RF LEVEL INDICATOR 
Pedestal at the start of the scope retrace, the amplitude indicating ver- 
nier RF level. A pedestal 1 volt high indicates maximum RF output. The 
pedestal amplitude will vary in direct linear relation to the RF voltage. 


70 dB Attenuation (10 dB steps) 
This feature replaces the standard attenuator, 0 to -35 dB (5 dB steps), with 


one with twice the attenuation range. It is used when the tuner input signal 
attenuation requirements are beyond the range of the 35 dB step attenuator. 
NOTE: Since the attenuator increment is double, (5 dB to 10), the automatic 
adjustment range of the "C" option may be somewhat reduced when using the "Da 
option attenuator. (Attenuator 5070 or 7570 ) 


Automatic Frequency 
This feature provides automatic frequency tracking of the sweep generator to 


the tuner under test, maintaining the demodulated response at the center of 
the scope display. The input requirement is provided by the "'B" option and 
it will track any tuner, within the frequency range of the sweep generator, 
that will meet the IF input requirements of the ''B" option. (Module M1I1E) 


1.4 ACCESSORIES 


1.4.1 


1.4.2 


Accessories furnished: 


GENERAL INFORMATION 


Instruction manual and spare plug and pins to mate 


with the rear panel REMOTE jack. 


Accessories available: 


Wide Band IF Detectors 


Service Kits 


19 Inch Rack Mounting 
Kits 


External Probes 
Model RB 


Model R6 


Additional Marker 
Cabinet 
K105 


Combining Harness 
K106 


Model D151 for 50 2 impedances (1503) and Model D171 
for 75 2 impedances (1403). 


Kit K102 contains a module extender and necessary 
extension cable. 


Kit K103 contains necessary hardware for rack mount- 
ing a single instrument in a 5% inch space. (See 
Figure 2-1.) 

Kit K104 contains necessary hardware for rack mount- 
ing two instruments in a 7 inch space. (See Figure 
2-2.) 


Provides additional IF amplification for the ''B" 
option. This extends it's minimum input from 1 mV 
EOmeOL amv, 


Contains a flat wide band amplifier, detector, and 
"B" option IF sample resistor. It is used to pro- 
vide additional gains to the tuner IF output sig- 
nal to improve the signal to noise ratio and to 
provide operation of the C option when the unampli- 
fied detected signal is below 10 mV. The model RB 
probe should not be required when the R6 is used. 


This cabinet mounts to the top cover of the model 
1403 or 1503 and provides space for five additional 
Al or A2 options. Unit obtains power by plugging 
into one of the Al/A2 option sockets which reduces 
the maximum number of Al/A2 options installed in 
the unit to seven. 


This harness provides the necessary interconnec- 
tion between the 1403 and 1503 to provide combina- 
tion operation. (See Paragraph 3.9 in Operating 
Instructions, Section 3, for details.) 


ee) 


2.1 MECHANICAL INSTALLATION 


2.1.1 Initial Inspection ’ 


After unpacking the instrument, visually inspect the 
external parts for damage to knobs, connectors, surface 
areas, etc. The shipping container and packing material 
should be saved in case it is necessary to reship the unit. 


e412 Damage Claims 


If the instrument is received mechanically damaged in 
transit, notify the carrier and either the nearest Wavetek 
area representative or the factory in Indiana. Retain the 
shipping carton and packing material for the carrier's 
inspection. 


The local representative, or the factory, will immediately 
arrange for either the replacement or repair of your in- 
strument, without waiting for damage claim settlements. 


~ 


2.1.3 Rack Mounting 


The instrument is 1/2 rack size and two rack mounting 
kits are available. The K-103 kit provides the necessary 
hardware to mount the unit to either the right or left of 
a standard 5%” x 19” opening. The K-104 kit provides 


SECTION 
INSTALLATION 


the necessary hardware to rack mount two instruments. 


These may be two 1000 or 2000 series Wavetek, Indi- 


ana Instruments, or two 130 or 140 series Wavetek, 
San Diego Instruments, or a combination of either. This 
provides a 7” x 19” package. Facilities are provided for 
Front Panel mounting of instrument Rear Panel con- 


nectors. 


2.1.4 K-103, Rack Mounting Kit (Refer to Figure 2-1) 


CONTENTS 
ltemte Oty. Part No. 
: A (Side) - 1 ea. BOOO-608 
B (Side) 1 ea. C000-691 
C (Screw) — 8 ea. ~HS101-806 
Procedure: 


Remove the screws from one side panel ata time. Mount 
iter A or B against the side panel of the instrument and 
secure with screws provided (item C). Repeat operation 
for other side. NOTE: Items A & B may be interchanged 
to position the unit to the side of the rack desired. 


Figure 2-1. K-103 Rack Mounting 
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2.1.5 K-104 Rack Mounting Kit (Refer to Figure 2-2) 


CONTENTS 
Item Oty. Part No. 
A (Tray) 2 ea. C000-723 
B (Side) 2 ea. A500-230 
C (Screw) 12 ea. HS101-805 
Procedure: 


Install both sides (item B) to one tray (item A) using 
10-32 x 3/16” screws (item C). Position the instrument 
on the tray so that the feet extend into the provided 
holes. Holes are provided for all Wavetek, Indiana 1000 
and 2000 series and for most Wavetek, San Diego 130, 
140, and 700 series instruments. Other instruments not 
exceeding 5%” x 8” may also be mounted by drilling 
additional holes for their feet.. 


When one or both instruments are properly seated, in- 
stall the other item ‘‘A’’ and secure with the remaining 
screws (item C). 


NOTE: If the Wavetek instrument has been supplied 
with a bail, it must be removed before installing in the 
K-104 rack mounting kit. A 


2.2 ELECTRICAL INSTALLATION 


2.2.1 Primary Power Requirements 


These instruments operate from either 115 volt AC or 
230 volt AC supply mains as selected by a Slide Switch 
located on the Rear Panel. Before operating the instru- 
ment, check that the fuse mounted in the Rear Panel 
Fuse Holder corresponds to the correct value for the 
selected voltage; i.e., 0.5 amp for a 115 volt AC, and 
0.25 amp for 230 volt AC. 


The power supply has been designed to operate from 
either 50 or GO Hz supply mains, however, the line 
operated sweep rate function must be adjusted to the 
line frequency. 


-2-2 


Figure 2-2. K-104 Rack Mounting 


Instruments are shipped from the factory for operation 
at 115 volt AC, 60 Hz unless specified for 230 volt AC 
or 50 Hz operation. 


2.2.2 Performance Checks 
The electrical performance of this instrument should be 


verified. Performance checks for incoming inspection 
are given in Section 5, Maintenance. . 


SECTION 3 
OPERATING INSTRUCTIONS 


3.1 INTRODUCTION 


This section provides complete function- tions, and programming instructions for 
al control description, operating instruc— the Model 1403 and 1503 Sweep Generators. 
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.2 DESCRIPTION 


FREQUENCY 


LEVEL 


3 
@ 
(2) ATTENUATION 
@ 


® 


off = 
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Marker Sweep 
Size Width 


MARKERS wuz 
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Figure 3-1. Front Panel 


OF FRONT PANEL 


A center frequency tuning control when the AUTO frequency 
switch is down (manual operation). When this switch is up 
(automatic operation) or when in remote operation, 


control is not active. 


Provides calibrated adjustment of the RF output in 5 dB 


increments from 0 to 35 dB. 


Provides a 20 dB vernier adjustment of the RF output when 
the AUTO level switch is down (manual operation) when this 
switch is up (automatic operation), or when in remote op- 


eration, this control is not active. 


MARKER SIZE 
pull NARROW 


MARKERS - (MHz) 


SWEEP WIDTH 


POWER ON 


SCOPE HORIZ out 


SCOPE VERT out 


DEMOD in - 


PROBE POWER 


IF INPUT 


RF out - 


OPERATING INSTRUCTIONS 


Control adjusts the marker amplitude. When the knob is 
pulled out, the birdy marker width is reduced. 


Eight push button switches control A-l and A-2 Marker 
Options (marker frequency is engraved on push button). 


Control adjusts the display sweep width from less than 
5 MHz to the entire swept frequency range. When the knob 
is pulled out, the maximum sweep width is reduced to ap- 
proximately 10% of the swept frequency range. 


Toggle switch applies A.C. power to the power supply. 
The light indicates that the instrument is operating. 


BNC connector provides a 16V peak-to-peak triangle waveform 
synchronized with the sweep oscillator, to drive the 
oscilloscope horizontal input. 


BNC connector provides the DEMOD input signal combined 
with the marker signal (and also the scope frequency and 
level indicators when option C is installed) for connec- 
tion to the scope vertical input. 


BNC connector accepts the demodulated swept signal from 
the device under test, so that RF markers may be added, 
and also adds the scope frequency and level indicators 
when option C is provided. This signal is also used to 
control the automatic RF level circuits of option C. 


BNC twinax connector supplies +18 and -18 volts to power 
an external probe if required for automatic operation of 
the instrument. 


BNC connector accepts an IF sample from the device under 
test to generate IF tracking markers when option B is 
installed. This signal is also used to control the auto- 
matic tuning circuit option E. 

NOTE: Optton B must be provided tf the automatic tun- 
tng option ts requtred. 


BNC connector provides a connection for the RF output 
signal. 
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Figure 3-2. Rear Panel 


DESCRIPTION OF REAR PANEL 


SWITCH 115/230 VOLT 
INPUT 50/60 Hz 
AC LINE FUSE 


REMOTE JACK 


OPTION 


EXT MARKER INPUT 


PULSE MARKER OUTPUT 


PULSE MARKER 
+ SIZE 


Selects 115 or 230 volt line voltage. 
3 prong AC plug provides connection to AC mains. 
O.5Astorel 15 volt-AC or70. 25A for. 230 votreAce 


Provides connection for programming of frequency and 
RF output level. (See paragraph 3-10 for detailed in- 
structions). This jackis supplied with a mating 'jump- 
ered plug" which is necessary for Front Panel control. 


Mounting hole for a BNC connector. 


BNC connector accepts an externally generated Contin- 
uous Wave signal to produce a frequency marker on the 
display. 


BNC connector provides positive or negative pulse mark- 
ers when the IF tracking markers (option B) are pro- 
vided. 


Switch selects either negative or positive marker pulses 
(option B). Control adjusts the amplitude of the pulses 
from 0 to over 30 volts. 


1403 or 1503 


out in POWER in 


Fixed Pad 
or 
Matching Network 


Figure 3-3. 
3.4 TYPICAL OPERATING SET-UP 


When initially setting up the instrument, 
first check Rear Panel AC LINE VOLTAGE 
Selector Switch and Fuse to insure that 
the instrument is set for operation with 
the available AC mains. 


Make connections between the sweep gen- 
erator, the device under test and the 
oscilloscope as shown in Figure 3-3. 
Since hum, RF leakage, and spurious sig- 
nal pickup must be kept at a minimun, it 
is essential that good connections and 
grounds be maintained throughout the en- 
tire set-up. Coaxial cables with BNC 
type connectors should be used whenever 
possible. 


The dashed connecting lines in Figure 3-3 
are used in conjunction with the IF 
tracking feature and will be discussed 
in the following paragraph, 3.5. 


The cable between the RF output and the 
input to the device under test is espe- 


PULSE MARKER 


(rear) 
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Typical Operating Set-Up 


cially cricital. It should match the 
output impedance of the generator and be 
as short as possible (under 3 feet). An 
output impedance of 50 2 is standard at 
UHF (model 1503) and an output impedance 
of 75 Qis standard at VHF (model 1403); 
however, an output impedance of 75 or 
50 2 can be furnished on either instru- 
ment as an option. 


The second requirement is that this cable 
be terminated init's characteristic im- 
pedance. This insures a constant amp- 
litude input signal to the device under 
test. If the nominal input impedance 
of the device under test is the same as 
the cable impedance but has a high VSWR, 
a fixed pad (normally between 6 to 10 dB) 
can be installed as shown in Figure 3-3 
to mask this input mismatch. If the in- 
put impedance of the device under test 
is not the sameas the cables impedance, 
a matching network is used. 


ore 
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This can be 
resistive or 


work. 


matching network 


either a 
transformer matching net- 
While the resistive matching pad 
is simple to construct, it provides more 
insertion loss than the balun type trans- 


former. Figure 3-4 shows schematics for 
several resistive pads. The leads con- 
necting the 300 2 output from the pad 
to the tuner input should be as short 
as possibel, under 1". 


43 37 56 
mS CX 50 50 & KT 50 75 B&B KJ 75 
75 TO 50 ohm 50 ohm 6dB 75 ohm 6dB 
MATCHING PAD PAD PAD 
120 
20.- O 
300 
150 
O 
50TO 300 ohm 75 TO 300 0hm 


MATCHING PAD 


Figure 3-4. 


After the RF swept signal passes through 
the RF circuits of the device under test, 
it must be detected (demodulated) before 
being connected to the DEMOD IN connect- 
or. In the case of the TV receiver align- 


—— LOW PASS muh Te 


IF 
INPUT 
FROM 
TUNER 


MATCHING PAD 


Typical Resistive Pads 


ment, the detector is already provided 
as apart of the receiver, while in 
aligning a tuner an external detector 
must be used. Figure 3-5 shows a typi- 


cal detector. 


DETECTOR 
OUTPUT 


IF 
SAMPLE 
INJECTION _ 
METER 
O-5ma 
20m MAX. 
Figure 3-5. Typical Detector 
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The device indicated as "RB PROBE" in 
Figure 3-3 is only used when insufficient 
IF sample is provided by the 2.2K 2 IF 
sample resistor shown in Figure 3-5. 
Its use is further explained in Para- 
Sraphivs.o6 


A second probe is also available (MODEL 
R6) which combines a wide band IF amp- 
lifier with a detector similar to that 
shown in Figure 3-5. It is used when 
the unamplified detector output is less 
than 10mV. Its use is explained fur- 
ther in Paragraph 3.7. 


After completing the set-up, switch the 
POWER ON. The lamp should light, indi- 
cating an operating condition. This 
instrument requires no warm-up and is 
read for immediate use. Turn both AUTO 
switches to their manual position and 
adjust the Sweep Generator controls for 
the required Center Frequency, Sweep 
Width, and Output Amplitude. Turn on 
the desired markers and adjust the mark- 
er amplitude and width as needed. 


Under certain conditions, the scope re- 
sponse curve may not accurately repre- 
sent the device under test. Three such 
conditions, signal distortion from in- 
put overloading, radiation and ground 
loop hum pick-up at low signal levels, 
and horizontal sweep circuit interfer- 
ence from the receiver under test are 
discussed in the following paragraphs. 


The use of excessive input signals to 
the device under test can cause over- 
loading. To assure that this condition 
is not present, and that the response 
is a true representation of the device 
under test, turn the ATTENUATION controls 
to minimum output amplitude. Gradually 
increase the output amplitude until a 
response is obtained. A further increase 
of the output amplitude should not change 
the configuration of the response enve- 
lope except in amplitude. If the re- 
sponse envelope does change, such as 
flattening at the top, decrease the out- 
put just enough to restore the proper 
configuration. 


OPERATING INSTRUCTIONS 


When making measurements at low levels, 
radiation and ground loops become pro- 
blems. Using double shielded cables 
for carrying RF signals helps minimize 
the radiation problem. Ground loops 
causing hum pick-up can sometimes’ be 
eliminated by completing only one ground 
connection between each instrument. This 
applies particularly to the scope hori- 
zontal input. If the ground connection 
is made at the vertical input terminal, 
an additional ground at the horizontal 
input terminal will often result in hum 
pick-up. 


When testing a completed TV receiver, 
interference from the horizontal sweep 
circuit of the receiver may appear on 
the response curves making it difficult 
to observe aclearly defined trace; 
therefore, it is recommended that the 
sweep circuits be disabled during align- 
ment. 


3.5 OPTION "B" IF TRACKING FEATURE 


The purpose of this feature is to pro- 
vide a method of precisely determining 
the local oscillator frequency. This 
is accomplished by producing markers 
which are related to the IF output sig- 
nal. This option also provides the in- 
put signal to the automatic frequency, 
"E" option, and therefore must be in- 
stalled when option "E'" is used. This 
option is contained entirely in plug-in 
module M7E and can be either factory or 
field installed. 


SET-UP INSTRUCTIONS 

For receiver applications, the IF sample 
is obtained from a low impedance pick- 
up coil, normally 2-3 turns air wound 
Oneais Storm, The coil is positioned 
with reference to the receiver's IF amp- 
lifier until sufficient signal pick-up 
is obtained. 


For tuner applications, the IF sample is 
typically obtained from a high impedance 
source suchas the 2.2K 2 resistor shown 
in Figure 3-5. This circuit will pro- 
vide sufficient IF sample to produce IF 
tracking markers when the detected out- 
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put signalis over 5 millivolts. If the 
expected detector signal is 50 milli- 
volts or more, satisfactory performance 
can be expected without the addition of 
the IF amplifier probe. If the ex- 
pected detector signal is less than 50 
millivolts, the model RB probe’ should 
be used. This will produce markers with 
a detected signal of approximately .5 
millivolts. 


It is especially important to provide 
sufficient IF sample if the automatic 
frequency option is also installed, 
since this option provides the control 
signal to the automatic trequency "E" 
option. 


The input adjustment control on top of 
the M7E module should be set completely 
clockwise. Because of the large AGC 
range of this module, this control sel- 
dom requires further adjustment. 


Make connections as shown in the dash 
lines of Figure 3-3. Adjust the PULSE 
MARKER "polarity'' and SIZE controls on 
the rear panel to produce the desired 
intensity modulation on the oscilloscope 
trace. 


An alternate method of displaying the IF 
tracking markers is as differentiated 
vertical pulses. For this method, the 
connections from the rear panel pulse 
output to the scope intensity input are 
omitted. The front panel MARKER SIZE 
control is adjusted to provide the de- 
sired RF birdy marker amplitude and the 
PULSE SIZE control located on the M5D 
module (See Figure 3-6) is adjusted in 
a clockwise direction until the desired 
IF pulse marker amplitude is obtained. 


WAVETEK MARKER ADDER M5D 


—SWEEP SAMPLE-— EXT 
SIZE ADJ OUT IN MARKER 


© 00 6d 


Figure 3-6. Top View M5D 


The front panel MARKER SIZE control will 
now simultaneously adjust the amplitude 
of the RF birdy and the IF pulse markers. 
The PULSE SIZE control onthe M5D module 
should be turned completely counterclock- 
wise when the intensity markers are used. 


3.6 OPTION "E" AUTOMATIC FREQUENCY 


This feature provides automatic frequency 
tracking of the sweep generator to the 
device under test, for greater align- 
ment efficiency. This is accomplished 
by sampling the combined frequency and 
sweep program voltage for the duration 
of an IF center frequency marker. The 
sampled voltage becomes the frequency 
program voltage for the next sweep cycle, 
thus keeping the response centered on the 
display. This feature is contained en- 
tirely in plug-in module MllEandcan be 
either factory or field installed. 


WAVETEK AUTO FREQ 


ROTO) 


Figure 3-7. Top View M11E 


SET-UP INSTRUCTIONS 

First, option B, the IF tracking feature, 
must be installed and IF markers present 
on the display. Set the front panel 
AUTO frequency switch to AUTO. Two ad- 
justments are provided on the MII1E mod- 
ule (See Figure 3-7) to center the IF 
markers to the center of the oscillo- 
scope display. The "CENT" adjustment 
centers the display when the sweep 
generator's frequency is approximately 
mid-band (150 MHz/1403, 700 MHz/1503). 
The '"GAIN' adjustment centers the dis- 
play when the sweep generator's fre- 
quency is at its extreme low or extreme 
high end of the range. 


3.7 OPTION "C" AUTOMATIC LEVEL FEATURE 


The purpose of the automatic level fea- 
ture is to maintain the scope pattern 
at aconstant amplitude regardless of the 
gain variation of the device under test. 
This is accomplished over a 20 dB range 
by controlling the 0 to 20 dB PIN diode 
RF level control in a closed loop -sys- 
tem. The automatic level option is en- 
tirely contained in plug-in module M8E 
and can be’ either factory or field in- 
stalled. When the automatic level op- 
tion is not provided, an "M8" module 
base is installed to complete the marker 
adder circuit. 


SET-UP INSTRUCTIONS 

First, the desired operating level of the 
device under test must be established. 
This is generally determined by engine- 
ering specifications. The detected out- 
put from a typical UHF tuner without IF 
amplification is in the order of 10mV 
while the output from the IF second de- 
tector can be several volts. This fea- 
ture can accomodate detector outputs be- 
tween 10mV and 1V of either positive or 
negative polarity. For detector outputs 
of less than 10mV, additional gain must 
be added between the detected output and 
the instrument's DEMOD input jack. In- 
creasing the sensitivity of the "C" option 
input, however, results in an increase 
in the noise level of the demodulated 
response and also makes the test set-up 
more susceptable to stray signal and 
hum pick-up. More success in testing 
of low level tuners has been achieved by 
installing a well designed wide band 
RF amplifier in the tuner test fixture 
between the tuner IF output and the RF 
detector. The Wavetek model R6 probe 
can be used for this purpose. If the 
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Figure 3-8. Top View M8E 


OPERATING INSTRUCTIONS 


detected output is more than 1V, a simple 
resistive voltage divider can be used 
to reduce the detected output voltage to 
the 1V MAX level. All operating and set 
up instructions contained in paragraphs 
Silo, and 5.40apply. 


Temporarily connect the detector output 
directly to the scope vertical input and, 
with the instrument operating in the man- 
ual mode (both AUTO switches down); ad- 
just the ATTENUATOR and LEVEL controls 
to obtain the desired detectoy output 
from the device under test. Once set, 
do not disturb these controls until the 
M8E gain controls have been adjusted. 
Reconnect the detectors output to the 
DEMOD input and the scope's vert input 
to the SCOPE VERT out connectors. Set 
the scope's vertical sensitivity controls 
for .2V per division (DC coupled). Re- 
move the instrument's top cover and lo- 
cate module M8E; refer to Figure 5-15 
on page 5-14, Adjust the M8E POLARITY 
switch to obtain a positive scope pat- 
tern andthe X10 switch and the VAR con- 
trol to obtain a pattern height of 1V; 
see Figure 3-8 and Figure 3-9. Finally, 
switch to Automatic Level Operation, 
(front panel AUTO Level switche up) and 
adjust the step ATTENUATOR until the out- 
put level indicator reads approximately 
-5V or less; the vernier LEVEL control 
is now inoperative. 


Volts OUTPUT 
1.2 « Volts dB 


OUTPUT 
LEVEL 
INDICATOR 


Figure 3-9. Level Indicator 


As the gain of the device under test 


changes from channel to channel, the 
height of the output level indicator will 
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vary, indicating the RF output change 
required to maintain the pattern at a 
1V level. The indicatorisa linear in- 
dication of the RF output voltage over 
a 20 dB range. A zero volt pedestal 
level indicates a RF output of .1V peak 
and aone volt level indicates a RF out- 
put of 1V peak. The scope's graticule 
can be calibrated in volts, dB or indi- 
cate minimum or maximum gain points as 
desired. 


3-8 OPTION C- SCOPE FREQUENCY 
INDICATOR 


In addition to the automatic leveling 
circuit and level indicator, module M8E 
contains a frequency indicator circuit. 
This circuit provides a narrow pulse 
on the baseline whose position is lin- 
earily related to the output frequency. 
The scope graticule can be calibrated 
in frequency as desired. 


Two controls are provided to calibrate 
the position of the pulse as related to 
the baseline. The controls are shown 
in Figure 3-8. The "CENT" control is 
used to adjust the position of the in- 
dicator when the instrument is operated 
at itsmid frequency point, 150 MHz-1403 
or 700 MHz-1503. The "RANGE" control 
adjusts the amount of travel to the left 
and right of this position and is used 
to adjust the position of the indicator 
at the extreme low and high frequency 
points. Once calibrated, any change tn 
the scope's horizontal posttton or sen- 
sitivity controls will change the calt- 
bratton. 


FREQUENCY 
INDICATOR 
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Figure 3-10. Frequency Indicator 


dle 


3.9 COMBINATION 1403/1503 OPERATION 


Figure 3-11 shows the typical set-up to 
provide combination 1403/1503 operation. 


The two remote Rear Panel jumpered plugs 
are removed and substituted with a spe- 
cial combining plug harness assembly 
(part number K106). This assembly also 
contains a VHF/UHF change switch. The 
plug adjacent to the VHF/UHV change 
switch is connected to the rear panel 
REMOTE jack of the unit designated as 
the ''MASTER". This can be either the 
P40 320r e503). The remaining plug is 
connected to the REMOTE jack of the 
"slave". 


Both the instruments have the desired 
RF marker "A" options. The MASTER unit 
also has the IF tracking marker, '"B" 
option, Automatic Level and Scope Indi- 
cator, "C" option, and the "E" option, 
Automatic Frequency, installed. For 
automatic operation, the slave unit can- 
not have option "C'' and "E" installed. 
The slave unit may have a "'B" option in- 
stalled but it would not function since 
there is no IF input. 


The phase of the ac line must be the same 
to both instruments. If not, reversing 
one of the ac plugs will correct the 
phase. 


Set-Up and Operation of the instruments 
is identical as previously described with 
the exceptionof the additional external 
VHF/UHF selector switch. The AUTO switch- 
es, and the FREQUENCY and vernier LEVEL 
controls on the slave unit are inopera- 
tive, but can be controlled by their 
counterpart located on the MASTER unit. 
Although the AUTO frequency switchon the 
SLAVE unit is inoperative, it must be 
left in the AUTO position for proper 
automatic operation. 
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Figure 3-11. Typical Set-Up for Combined 1403/1503 Operation 


The schematic of the combining harness is shown below. 
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Figure 3-12. Combining Harness Schematie (K106) 
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3.10 PROGRAMMING 


A rear panel REMOTE connector contains 
the necessary connections for remote con- 
trol of the center frequency, sweep width 
and the 0 to 20 dB level control. 


The wiring of this connector is shown on 
the MODULE WIRING DIAGRAM contained in 
SECTION 6. The jumper wires between 
pins .8 ‘to 9; 11 to 12-and 5¢to 6) provide 
internal control of frequency, sweep 
width and output level. Removing these 
jumpers and wiring external controls as 
shown on the MODULE WIRING DIAGRAM will 
provide remote control of these functions. 


The additional pins, 13, 14, and 15 are 
required to provide combination 1403/ 
1503 operation as described in paragraph 
Bao 


bs 


Rear Panel 
Remote Jack J 10] 


Figure 3-13 


4.1 


INTRODUCTION 


This section first presents an overall block diagram 


analysis followed by a more detailed description 
of each module. 


Before beginning the actual circuit description, it would 
be well to consider the mechanical arrangement of the 
instrument. This will enable the following block diagram 


SECTION 4 
CIRCUIT DESCRIPTION 


and circuit description to be associated with its physical 
position, thereby, providing a better understanding of 
the overall instrument. The mechanical arrangement 
can be seen by referring to Figure 5-15 in the Mainte- 
nance section. This TOP VIEW shows the Front Panel, 
plug-in module and the rear chassis Power Supply 
sections. 
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4.2 SIMPLIFIED BLOCK DIAGRAM 


The block diagram in Figures 4-1, 4-2, 
and 4-3 contain both block and madule 
information. The blocks contained with- 
in each module are indicated by the 
shaded area. Figure 4-1 depicts the 
basic Sweep Generator and Marker circuits 
in manual operation. Figure 4-2 depicts 
the circuits required for Automatic 
Frequency tracking operation. Figure 
4-3 shows the Automatic Level control 
and Scope Indicator circuits. 


4,2.1 Manual Operation Diagram 


The Power Supply provides two regulated 
voltage sources, +18 and -18V; and Square 
and Triangle wave generators for con- 
nection tothe plug-in modules. It also 
includes a Pulse Marker amplifier cir- 
Curt. 


The two power supplies provide the vol- 


tage to the Front Panel FREQUENCY con- . 


trol, while the triangle wave generator 
supplies the Sweep ramp to the front 
panel SWEEP WIDTH control. The output 
signal from the FREQUENCY and Sweep Width 
controls are then fed to the sweep drive 
circuits in the M2E-2 module where they 
are combined into a single signal which 
drives the Frequency Determining Varac- 
tor Diodes in the Sweep Oscillator mod- 
ule. Necessary level shifting, shaping, 
and amplitude control is provided by the 
sweep drive circuit. 


The square wave generator blanks the RF 
output and marker circuits off at re- 
trace and controls the timing of other 
circuits in the instrument. 


The RF sweep generator circuits for the 
model 1403 are contained in an M9JA mod- 
ule containing the Sweep Oscillator, 
Voltage Variable Attenuator, Wide Band 
Amplifier, Monitor, and Leveling Ampli- 
Eier. 


The sweep signal is generated by hetro- 
dyning a UHF sweep oscillator with a 
UHF CW reference oscillator in a diode 


CIRCUIT DESCRIPTION 


mixer. The resultant difference sig- 
nal is then amplified in a wide band 
preamplifier, connected through the vol- 
tage variable attenuator to the wide 
band amplifier and then to the monitor 
point. 


Leveling of the RF output is accomplish- 
ed by the monitor diode which measures 
the RF voltage and compares it to a ref- 
erence voltage supplied by the vernier 
output control. Any error between the 
two voltages is amplified in the level- 
er amplifier and is then connected to 
the Voltage Variable Attenuator at the 
input of the final wide band amplifier. 
This closed loop system maintains a 
constant amplitude RF signal at the mon- 
itor point, which compensates for amp- 
litude variations in the sweep oscilla- 
tor, mixer, and amplifier circuit and 
also creates a zero impedance. A 75 2 
resistor is connected between the zero 
impedance point and the RF output system. 


The output from the M9JA module is then 
connected through the turret step atten- 
uator to the front panel RF output con- 
nector. 


The RF sweep generator circuits for the 
model 1503 are contained in an M9S-1 
sweep oscillator module. The module con- 
tains a high level Sweep Oscillator, a 
Voltage Variable Attenuator, Monitor, 
and Leveling Amplifier. The output from 
the sweep oscillator is fed through the 
voltage variable attenuator to the mon- 
LOrepoinc. Leveling of the RF output 

is accomplished in the same manner as 
previously described and its source im- 
pedance is 50 2. The output from the 
module is then fed directly to the tur- 
ret attenuator without amplification. 


The marker circuit is comprised of the 
Marker Adder module M5D, the individual 
Marker generators (M6's), and the marker 
adder function of the M8/M8E module which 
combines the markers with the scope ver- 
tical output. In addition to the mar- 
ker adding function, the M5D module also 
provides for leveling of the sweep sample 
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signal inthe same manner as the main RF 
output signalwas leveled. This provides 
a constant amplitude sweep signal to the 
individual marker modules, which is ex- 
tremely important in obtaining a "flat 
comb'' output from the harmonic genera- 
ting marker modules. It also standard- 
izes the sweep sample amplitude in all 
instruments, which insure proper opera- 
tion of field installed markers. 


This constant amplitude sweep sample 
signal is then fed to the individual M6 
marker modules where it is combined in 
a mixer with a crystal controlled CW 
signal. The resultant difference sig- 
nal, which is the birdy marker, is then 
fed back to the marker adder module 
where they are combined, amplified, and 
shaped into a single composite signal. 
This signal is then fed through the mark- 
er size control tothemarker adder cir- 
cuit in the M8/M8E module where it is 
combined with the demodulated input sig- 
nal. This combined signal is then rout- 
ed to the front panel SCOPE VERT connec- 
tor. 


When Option C is not used, module M8 is 
used in place of module M8E. In this 
module, the DEMOD INPUT is’ connected 
directly to the 47k Q resistor. The 
marker signals are coupled through the 
120pf capacitor to the resistor and to 
the SCOPE VERT output connector. No 
other circuits are provided in the module. 


The M7E module provides pulse type Local 
Oscillator Tracking Markers generated 
from an IF sample derived from a TV tun- 
eror receiver. The Conversion Circuits, 
which are AGC'd to prevent loss of mark- 
ers from insufficient IF sample during 
tuner alignment, convert the IF sample 
to approximately 10 MHz. (The convert- 
ed signal generates RF markers in three 
crystal filters at equivalent converted 
frequencies. ) The Crystal Filter out- 
puts are detected and amplified in iden- 
tical Detector/Amplifier circuits and 
are applied to the common Marker Pulse 
circuit which generates sharp negative 
going marker pulses. 


4-4 


The Marker Pulse circuit output is rout- 
ed to the Pulse Marker Amplifier cir- 
cuit in the PS7 Power Supply, which pro- 
vides either positive or negative going 
Pulse Markers at the rear panel. 


The Marker Pulses are also fed, through 
a PULSE SIZE control in the M5D module, 
to the marker adding circuit in the M8 
module where they may be added to the 
detected response pattern from the DEMOD 
INPUT jack. 


4.2.2 Automatic Frequency Diagram 


In Option B, Module M7E, when the Auto- 
matic Frequency option is provided, one 
crystal filter, at the converted equi- 
valent of the IF center frequency is us- 
ed as an automatic tuning control mark- 
er, whichis then fedtoa separate pulse 
amplifier. The output of this control 
pulse circuit is then routed to the Auto- 
matic Frequency module MIIE. 


Option E, module M11E, provides an auto- 
matic frequency tuning voltage to keep 
the tuner response curve centered on the 
oscilloscope display and is dependant up- 
on the control pulse fromthe M7E module. 
The input amplifier provides the re- 
quired inversion of the signal from the 
M2E. Its output level at the dura- 
tion of the control pulse is transferred 
to a capacitor which retains the voltage 
for the remainder of the RF on, or Trace 
time. The timing pulse generator pro- 
duces a pulse occuring during the first 
half of retrace time, that transfers 
this voltage to the reference input of 
the output amplifier. The output of this 
voltage follower then becomes the fre- 
quency program of the next sweep cycle. 


The control pulse from the M7E also 
charges a capacitor to a high positive 
level. The first half retrace period 
pulse transfers this voltage to the M2E-2 
capture circuit, holding the FET switches 
on. If the control pulse did not fire, 
the capacitor would have had a negative 
charge derived from a pulse occuring at 
the second half of the previous retrace 
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period. This negative voltage, when 
transferred to the M2E-2 capture cir- 
cuit, turns the FET switches off, thus 
opening the ground return to the Sweep 
Width control. The instrument is then 
in the full sweep width or "capture" 
mode, essentially searching the full band 
for the presence of a control pulse. 


4.2.3 Automatic Level and Scope 
Indicators Diagram 


The OptionC Automatic Level (attenuation) 
Circuit and Level and Frequency Indica- 
tor circuits are contained in an M8E 
module. The module also contains high 
impedance, adjustable gain, scope pre- 
amplifier circuits, and signal invert- 
ers to permit automatic level with either 
high or low level tuners without using 
external DC amplifier probes. The level 
indicator pulse and the marker signals 
from the Front Panel MARKER SIZE control 
are combined with the demodulated input 
signal for connection with the scope 
verticalver 'Y'" axis danput. 


THE FOLLOWING CIRCUIT DESCRIPTIONS ARE 
REFERENCED TO THE SCHEMATICS APPEARING 
IN SECTION 6. 


4.3 POWER SUPPLY (PS7) 


The PS7 power supply provides two reg- 
ulated voltages, a Square Wave Genera- 
tor, a Triangle Wave Generator anda 
Pulse Marker Amplifier. 


AC POWER & RECTIFIER CIRCUITS 

A dual-primary transformer allows oper- 
ation at a line voltage of 115 or 230 
volts. AC power is supplied through a 
3 wire receptacle from the Front Panel 
ON/OFF switch. The transformer is lo- 
cated away from the sweep drive module 
to reduce magnetically coupled line rip- 
ple. Unregulated pulse and minus vol- 
tages are supplied by two full wave rec- 
tifier circuits and filtered by Cl and 
c7. A 12 pin plug, mounted to the print- 
ed circuit board, provides access to 
three unregulated voltages, the regulated 
+18 and -18 supplies, Square wave and 
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Triangle wave sources and aninput to the 
Pulse Marker Amplifier. R45is a series 
voltage dropping resistor for the Power 
On indicator DS10l. 


+18 VOLT SERIES REGULATOR 

Regulation is provided by IC1 which con- 
tains its own internal reference supply. 
Resistor R9 provides an adjustment to 
+18.00 volts. Anexternal pass transis- 
tor, Q2, boosts the current capability, 
and transistor Ql improves the current 
limiting characteristics of ICl by pro- 
viding amplification before limiting. 
The +18 volt supply is protected against 
reverse voltage by diode CR7. 


-18 VOLT SERIES SHUNT REGULATOR 

The voltage reference for this supply is 
obtained fromthe +18 volt supply through 
resistor R20. Resistor R19 provides 
feedback, applied to 1IC2, which provides 
high gain, forcing transistor Q5 to main- 
tain a shunt regulated voltage across 
resistor R13. Transistors Q3 and Q4 
provide the series pass element and are 
connected as a compound emitter follower 
so that the voltage across resistor R13 
is not loaded heavily. Short circuit 
protection of transistor Q5 is provided 
by diode CR8. Current limiting is pro- 
vided by transistor Q5, when transistor 
Q6 conducts sufficiently to forward bias 
diodes CR9 and CRI1O. Reverse voltage 
protection is provided by diode CR12. 


SQUARE WAVE GENERATOR 

The 24 volts AC from power transformer 
Tl is squared by the comparator IC3A. 
Diodes CR13 and CR14 provide protection 
to the inverting input by limiting the 
voltage range to one volt. The square 
wave output provides the triangle gen- 
erator input and is also applied to the 
base of the Darlington emitter follower 
Q7. CR15 limits the negative output to 
one volt. A positive 15 volt, negative 
1 volt square wave is routed to pin 10 
where it is provided to blank the RF out- 
put off during retrace and to control 
the timing of other circuits in the in- 
strument. 
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TRIANGLE WAVE GENERATOR 

The symmetrical square wave output of 
IC3A is adjusted by R26 and is AC coupl- 
ed to the integrator IC3B to restore 
symmetry about zero. Diodes CR16 and 
CR6 protect the inverting input by lim- 
iting the voltage range to one volt. 
Capacitor C13 and Resistors R29 and R30, 
in the feedback network, provide the in- 
tegrator configuration. This signal, 
applied to pin 8, provides the sweep ramp, 
the scope horizontal drive, and controls 
the timing of other circuits in the in- 
strument. 


PULSE MARKER AMPLIFIER 

Negative going marker pulses from the 
M7E (Option B) module in the instrument 
are routed through pin 7 and AC coupled 
to the base of the PNP inverter, Q12. 
The collector signal is DC coupled 
through the divider network R41 and R42 
to the base of the NPN inverter Q13. 


Positive going pulses are selected from 
the collector of Q12, or negative going 
pulses from the collector of Q13 by 
marker polarity switch S2, and coupled 
to the MARKER SIZE control, R44. The 
pulse is then applied to the marker out- 
put jack; J5. 


4.4 SWEEP DRIVE (MODULE M2E-2) 


The M2E-2 module provides the drive vol- 
tage tothe varactor diodes in the sweep 
oscillator module, and when the Auto- 
matic frequency optionis used, provides 
an inverted sweep drive ramp to the MILLIE 
module. It also contains a capture cir- 
cuit that causes the sweep width to in= 
crease to maximum if a command is pro- 
vided from the automatic circuitry in 
the M11E module when the IF input level 
from the tuner or receiver falls below 
a specific level. 


OSCILLATOR DRIVE 

The drive voltage to the sweep oscilla- 
tor varactors is determined by the pro- 
gramming voltages applied to pin 5 and 
to pin 7 by the FREQUENCY and SWEEP 
WIDTH controls. Resistors R3, 4, and 41 
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divide the Frequency program in half, 
so that it is equal to the sweep width 
program. The programs are summed to a 
standard voltage levelinthe input amp- 
lifier IC1A and then fed to the shaping 
circuLt: The shaping diodes (CR1 to 
CR5) conduct at levels determined by a 
variable resistor network driven by a 
constant current source, Ql. As each 
diode conducts, an additional current 
is fed into the summing junciton of the 
output amplifier IC1B. The output amp- 
litude is set by R31 and the SWEEP WIDTH 
limit control. 


INVERTED SWEEP DRIVE RAMP 

The output of IC1A is also fed to the 
automatic frequency circuits frompin 8, 
for use as a tuning reference. Since 
this waveform is adjusted as described 
in the calibration procedure, it is also 
noted as test point one (T.P. 1). 


CAPTURE CIRCUIT 

FET transistors Q4andQ5 in series with 
the SWEEP WIDTH ground return, are nor- 
mally conducting inthe manual Frequency 
mode; and in AUTO Frequency mode, when 
an IF center Frequency control pulse 
marker is present. (The transistors are 
connectedin parallel to reduce the con- 
duction resistance, which limits the min- 
imum sweep width, to acceptable limits). 


When the tuner IF sample input falls be- 
low a level sufficient to generate mark- 
ers, the automatic circuits provide a 
capture programat pin 10 that turns the 
transistors off. This produces a full 
band sweep width program that overrides 
the front panel control setting. When 
the IF response is restored, the capture 
program which is applied to the gates 
of Q4 and Q5 is removed, restoring the 
transistors to full conduction and the 
instrument to normal automatic frequency 
operation. 


4.5 SWEEP OSCILLATOR, MODEL 1403 
(MODULE M9JA) 


The RF sweep signal for the model 1403 
is generated by hetrodyning the output 


of a UHF sweep oscillator with the out- 
put of a 1 GHZ fixed frequency (C.W.) 
oscillator in a diode mixer. The dif- 
ference frequency in the 1 to 300 MHz 
range is amplified by wide band amplifier 
stages. An electronic PIN diode atten- 
uator, providing vernier RF level ad- 
justment, is controlled by a Leveler 
Amplifier which is regulated by an ALC 
sense voltage from the monitor diode. 


The RF output of the common base config- 
ured Fixed oscillator, Al, operating at 
a frequency of approximately 1000 MHz, 
is coupled through inductors L2 and L3 
to opposite terminals of the double 
balanced mixer, consisting of diodes 
CR4, 5, 6, and 7. R14 adjusts the out- 
put symmetery of this mixer bridge. Q2 
operates at a frequency of approximately 
1000 MHz to 1400 MHz. The average fre- 
quency is adjusted by resistor R6 which 
controls the average bias on the cath- 
odes of varactor diodes CR1, CR2, and 
CR3. The sweep drive voltage from pin 
9 of the module is applied to the vara- 
ctor diodes, decreasing their junction 
capacitance, thereby causing the oscil- 
lator frequency to vary fromlowto high. 
The sweep oscillator output is coupled 
to the other opposing terminals of the 
double balanced mixer through inductor 
L4. The resultant difference frequency 
is then amplified in the 0 to 300 MHz 
range by the wide band preamplifier stage 
consisting of transistor amplifier Q4 
and emitter followers Q5 and Q8. Tran- 
sistor switches Q6 and Q7 provide RF 
blanking by shutting the wide band pre- 
amplifier off during sweep retrace time. 


Two RF outputs are provided from the 
WIDE BAND PREAMPLIFIER. One output is 
coupled via R27 and C15 to a_ second, 
similar wide band amplifier stage con- 
sisting of Q9, Q10, and Qll. The out- 
put of this amplifier is provided at Jl 
as a sweep sample connection to the mark- 
er generating circuits. The second RF 
output signal is coupled through R26 
and C14 to the electronic attenuator 
consisting of PIN diodes CRl, CR2 and 
CR3, which provide variable RF conduction 
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proportional to the positive current 
supplied from the LEVELER AMPLIFIER cir- 
cule. 


The LEVELER AMPLIFIER, an operational 
amplifier consisting of Q13 and Q15, 
provides leveling of the RF output by 
supplying a positive current to the elec- 
tronic attenuator system, that is, a 
positively increasing output voltage 
from the LEVELER AMPLIFIER will produce 
an increasing RF output level. 


RF blanking is effected by a positive 
input voltage, from pin 10 to the FET 
switch transistor Q12, which causes the 
leveler output to go negative during 
sweep retrace time, thus shutting off 
the electronic attenuatar. (This effect 
is re-enforced by the action of Q6 and 
Q7 in shutting off the preceding wide 
band amplifier stage.) 


The monitor diode, CR13, near the RF 
OUTPUT jack, provides a negative DC vol- 
tage, related to the RF output level 
present in the RF output system, to the 
inverting input of the LEVELER AMPLIFIER. 
Since an increasingly negative voltage 
at this input will reduce the positive 
current supplied to the electronic atten- 
uator, the RF output level is held con- 
stant, by negative feedback, at a level 
determined by the reference voltage at 
the LEVELER AMPLIFIER'S non-inverting 
input. This reference voltage varies 
directly with the LEVEL PROGRAM at pin 
7. The magnitude of this negative vol- 
tage is determined by the LEVEL MAX con- 
trol, which sets the maximum RF level 
when the program voltage is maximum. 
The LEVEL MIN control provides a small 
negative reference level when the pro- 
gram voltage is zero. 


Three Wide Band amplifier stages, Q16, 
Q17, and Q18 amplify the signal from the 
electronic attenuator by about 40 dB, 
with reduced frequency response below 1 
MHz and over 300 MHz. Since the closed 
loop leveling system establishes zero im- 
pedance at the monitor point, R8 sets the 
output impedance at 75 Q. 
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4.6 SWEEP OSCILLATOR, MODEL 1503 
(MODULE M9S-1) 


This module contains an Oscillator, an 
Electronic Attenuator, a Leveler Ampli- 
fier and a Monitor. 


Transistor Ql is a common base varactor 
tuned oscillator, with biasing of the 
varactor diodes provided by transistors 
Q4andQ5. The B- voltage for the oscil- 
lator is modulated by the blanking sig- 
nal from pin 10 in transistor stages Q2 
and Q3. This modulation causes the os- 
cillator to be cut off during the sweep 
retrace period, thereby providing a zero 
RF output level during retrace time. 
The RF signal is coupled from the oscil- 
lator to an electronic attenuator con- 
sisting of PIN diodesCR1, CR2, and CR3, 
controlled by the current flowing through 
the leveler pass transistor Q10. This 
attenuator is part of the closed loop 
leveling system also consisting of the 
monitor diode CR4 and LEVELER AMPLIFIER 
Q9, Q10, and Ql1. CR4 provides a nega- 
tive DC voltage related to the RF out- 
put level present in the output system. 
This negative voltage is connected to 
one input of LEVELER AMPLIFIER. The 
second input of the amplifier is pro- 
vided by the RF level control. Any er- 
ror between the two inputs is amplified 
and used to control the ELECTRONIC AT- 
TENUATOR. This closed loop system main- 
tains a zero impedance constant ampli- 
tude signal at the monitor point and al- 
lows an adjustment of the signal over 
a 20 dB range. 


The output impedance is provided by the 
resistor R8 connected between the moni- 
tor and the RF output connector. 


4.7 MARKER ADDER (MODULE M5D) 


The main function of this module is ad- 
ding together and amplifying the indi- 
vidual marker signals from the M6 mark- 
er modules. It also contains the ex- 
ternal marker mixer circuit and the 
sweep leveling circuits. 
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A low level sweep sample signal, suppli- 
ed fromthe sweep oscillator module, M9, 
is connected to jack J2. This signal 
is then leveled in the same manner as 
the RF output signal. The voltage from 
the monitor diode, CR6, and the refer- 
ence voltage from R52 is fed to the le- 
veling amplifier consisting of transis- 
tor states Q13 and Ql4. Q12 provides 
blanking of the leveling amplifier. Any 
error between the two input signals is 
amplified and fed tothe PIN diode atten- 
uator CR5. The operationof this circuit 
produces a constant amplitude signal at 
the monitor point. 


The leveled sweep sample signal is con- 
nected to the external marker mixer 
diode CRl1, and to the sweep sample out- 
put connector, J3. A 47 Q resistor, 
which is connected between J3 and the 
signal is then routed to each M6 marker 
module. 


The marker output signals from the in- 
dividual M6 marker modules are connect- 
ed to the input pins 1, 2, 3; andw4mce 
the M5D module. One or two M6 outputs 
are connected to each input. The sig- 
nals are then amplified in the input 
stages (Q2, Q3, Q4, and Q5) and com 
bined with the common collector load, 
comprised of the 33k Q resistor, R22, 
paralleled with the choke Ll. When the 
Front Panel MARKER SIZE control is in 
"push wide'', +18 volts applied to the 
gate of Q6 keeps the FET switch OFF. 
In PULL NARROW, the +18 volt signal is 
removed, Q7 is turned on, connecting 
.033uF capacitor C10 from the compensated 
collector load to ground, thus reducing 
the marker bandpass. 


The combined marker signals are then 
amplified in the operational amplifier 
follower comprised of transistor stages 
Q7, Q8, andQ9. The amplified signal is 
then fed to the complimentary output stage 
Q10 and Q11, whichis biased so that in- 
put signals less than 0.5 volts are not 
amplified. This eliminates most spurious 
markers and noise from the output. 


PULSE SIZE control, R40, accepts pulse 
markers from the IF tracking marker mod- 
ule M7E through pin 8. The pulse mark- 
ers are combined with birdy markers at 
pin 7. The combined output is connected 
to the Front Panel MARKER SIZE control 
and then to the M8/M8E module and finally 
to the Front Panel SCOPE VERT connector. 


4.8 OPTION "A" MARKERS (MODULE M6'S) 


Each marker module contains a crystal 
Oscillator, a tuned or untuned Mixer 
and a marker Amplifier. Harmonic gen- 
erator marker modules also include one 
or more harmonic generating stages. 


Several types of marker modules are re- 
quired to cover thewide frequency range 
and to produce both single frequency and 
harmonic type markers. 


A Single frequency marker generator pro- 
duces a marker at a single frequency 
while the Harmonic marker generator pro- 
duces markers at harmonically related 
frequencies of the crystal oscillator. 


The model number for Single frequency 
markers is M6S followed by the marker 
frequency. The model number for Harmonic 
markers is M6H followed by the harmonic 
marker frequency. 


The crystal Oscillator operates between 
the frequencies of 100 kHz and 55 MHz. 
Several different types of oscillators 
are required to cover this range of fre- 
quencies. The 17 to 55 MHz oscillators 
use a tuned Colpitts oscillator with the 
crystal operating in its third overtone 
frequency ina series resonant mode. 
The tuning suppresses the crystal funda- 
mental and higher order resonant fre- 
quencies. The crystal and marker fre- 
quency are the same for frequencies be- 
tween 100 kHz and 55 MHz. The markers 
above 55 MHz use harmonic generating 
techniques. 


The output from the crystal oscillator 
(or harmonic generator) is combined with 
the sweep sample inthe mixer stage. In 
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the case of single frequency markers, 
the mixer includes atuned circuit which 
selects the desired crystal harmonic 
frequencies and the sweep sample fre- 
quency. In the caseofa harmonic mark- 
er, the mixer is untuned. Themixer cir- 
cuit is generally a diode mixer, although 
transistor mixers are sometimes used. 
The fundamental and product signals are 
filtered from the mixer output, leaving 
the "difference signal" whichis applied 
to the marker amplifier stage. 


The marker amplifier is a single stage 
amplifier having a frequency response 
of several kHz to approximately 500 kHz. 
The output of the marker amplifier is 
connected through the SIZE control to 
the output pin of the module. 


4.9 OPTION "B" IF TRACKING (MODULE M7E) 


This module contains a conversion cir- 
cuit consisting of a bandpass filter, 
RF amplifier, local oscillator, mixer, 
10 to 20 MHz IF amplifier and output 
Transformer. It also contains an auto- 
matic Gain control (AGC circuit), three 
crystal filters and their associated 
Detector Amplifier stages, a common Mark- 
er Pulse Amplifier and a Reference Pulse 
Amplifier. 


CONVERSION CIRCUIT 

The bandpass filter consists of the in- 
ductive/capacitance tuned networks at 
the input to MOS FET Ql. The filter 
passes the frequency band from 30 MHz 
to 0eMHz. The Ql stage is an RF amp- 
lifier that couples the IF frequencies 
to one input of mixer Q3. The other 
MOS FET input receives the 55.75 MHz 
signal from crystal-controlled Colpitts 
oscillator Q2. The AGC voltage is also 
applied to the mixer at this point. The 
55.75 MHz local oscillator heterodynes 
with the output of Ql to provide output 
frequencies from 0 Hz to approximately 
20 MHz with 10 MHz now corresponding to 
G5. 75 MHz, 12225-to 4375" and 1455 MHz 
tor41. 25 °MHz. . 
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The output of the mixer and the following 
MOS FET amplifier, Q4, drives Pi-networks 
that are stagger-tuned, in conjunction 
with the secondary of Rl, to provide 
the required flat response. Frequencies 
below 10 MHz are attenuated by choke L8. 
Frequencies above the desired band are 
attenuated by the low pass filtering of 
the Pi-networks. 


AGC CIRCUIT 

A sample of the signal level is coupled 
from the collector of Q6 to the AGC cir- 
cuit consisting of monitor diode CR2 and 
the integrated circuit inverter ICl. 


CRYSTAL FILTERS AND DETECTOR AMPLIFIER 
CIRCULTS 

The secondary of Tl is center tapped to 
provide 180 degree phase displaced sig- 
nals to the three crystal filters. One 
crystal provides a 14.5 MHz output for 
the 41.25 MHz marker, crystal X3 provides 
as 12.24 MHz, .output ytorsthe 945. joetiaz 
marker. Ineach case, the crystal in the 
filter is selected for a frequency that 
is the difference between the M7E local 
oscillator frequency and the desired 
marker (for U.S. standard sound and 
video, this is: 55.75 - 41.25=14.5 MHz 
and 55% 75%= ©10=45 375). 


The crystal filter outputs are nulled 
for zero output, except at resonance by 
variable; capacitors ¥C3054C32,NandsGoa. 
These crystal filters provide sharp 
bursts of RF energy at their series re- 
sonant frequencies, detected by CR3 and 
amplified by Q/7. Emitter follower Q8 
is a low impedance input to differentia- 
tor CR4 which provides asharp pulse in- 
put to the pulse marker amplifier cir- 
cuits described in paragraph 4.3, and 
also to the marker adder module M5D. 


CONTROL PULSE AMPLIFIER 

Emitter follower Q8B provides a second 
output of a reference pulse amplifier. 
The first stage, CR5andQ12, duplicates 
the function of CR4 and Q9, as described 
above. The second stage, Q13, amplifies 
and inverts the pulse. The positive go- 
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ing pulse is then routed through pin 8 
to the automatic frequency module MIIE. 


4.10 OPTION "E" AUTOMATIC FREQUENCY 
(MODULE M11E) 


The MI1E module provides two electronic 
functions. The first is an automatic 
Frequency tuning voltage to the M2E-2 
Sweep Drive module to automatically po- 
sition the demodulated tuner response in 
the horizontal center of the oscillo- 
scope display. The second is a Capture 
command program voltage to the M2E-2 to 
cause this module to apply a full sweep 
width program to the sweep oscillator. 
This insures that, provided the tuner 
is functioning at all, the IF response 
will appear somewhere in the band, allow- 
ing the automatic tuning function to op- 
erate. (Thiscapture initiating voltage 
appears only when the IF signal level 
to the M7E module falls below the level 
required to generate a control pulse 
marker). 


The two option E functions are enabled 
by three sequential time related pulses. 
The first of these is a "Control" pulse, 
derived from the M7E module, OPTION B, 
which occurs only for the duration of 
that pulse in RF on or trace time. The 
second is a "Transfer" pulse, occuring 
throughout the first half of retrace 
time, and the third is a "Reset" pulse, 
which occupies the remaining half of the 
retrace period. 


4.10.1 Automatic Frequency Circuits 


The Automatic Frequency circuits consist 
Ofs the Inverted Sweep Ramp Amplifier; 
the Sampling and "Memory" circuit, and 
the Automatic Tuning Voltage Follower. 


INVERTED SWEEP RAMP AMPLIFIER 

The inverted sweep drive ramp described 
in paragraph 4.4, is connected through 
pin 1 to the inverting input of the in- 
tegrated circuit operational amplifier 
IC1A. AUTO GAIN control, R2, which is 
in both the input and the feedback loop, 


effectively adjusts the range, or band 
limits, of the automatic frequency (tun- 
ing) program. The AUTO CENT. control, 
R4, sets the average DC level (offset) 
of this input and is, ineffect, an auto- 
matic tuning program mid-band adjustment. 


The same inverted ramp is also applied 
to the inverting input of the compara- 
tor configured operational amplifier, 
IC2B. The LOW LIMIT, (low frequency 
cut out) control offsets this input so 
as to switch the comparator output from 
the positive to the negative state as 
the tuning voltage level increases be- 
yond the program for the low frequency 
limit of the sweep oscillator. The neg- 
ative comparator output shuts off the 
FET switch transistor, Ql, which is in 
series with the ICIA output, thereby 
preventing the automatic tuning program 
from ranging more negative. (This cir- 
cuit is necessary for the automatic op- 
eration of the model 1403 so that, when 
in the capture mode, the automatic cir- 
cuits will not find and lock in on an 

"image'' IF frequency beyond the hetro- 

dyne zero beat of the sweep oscillator). 


SAMPLING & 'MEMORY'' CIRCUITS 

The control pulse from the M7E module, 
Option B, described in paragraph 4.9 is 
connected through pin 8 to the gate of 
BE Teeswitch O02, eecurn ingest ceo. This 
"samples" or transfers the output vol- 
tage level of ICIA during the pulse dur- 
ation to capacitor C3. C3 stores, and 
in effect, '"'remembers'' this voltage for 
the remainder of trace (RF on) time. 


AUTOMATIC TUNING VOLTAGE FOLLOWER 

The "transfer" pulse, in the first half 
of RF OFF time (first half of the re- 
trace period) as described in paragraph 
4.10.3, switches FET Q3 on, transferring 
the voltage present on capacitor C3 to 
C4, which is connected to the FET input 
voltage follower comprised of Q4, Q5, 
and IC1B. Protection diodes CR1 andCR2, 
connected with divider networks R13/R14, 
and R15/R16, prevent the input voltage 
from exceeding +9 volts. The output 
voltage is routed through pin 12 to the 
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M2E-2 pin 4, Frequency Program input, 
as the frequency tuning program for the 
next sweep cycle. 


LO 2aeeCapcureumerogrameGircuLe 

The "capture" program circuits consist 
of accontrol pulse Detector and FET 
"Capture" switch circuits. 


CONTROL PULSE DETECTOR 

The +30 Volt control pulse also causes 
diode CR3 to conduct, charging capacitor 
C10 to a +18V level. This charge is re- 
tained by this control pulse sensing 
capacitor, for the remainder of the trace 
period. 


CAPTURE SWITCH CIRCUITS 

The ''TRANSFER PULSE'' in the first half 
of retrace also turns FET switch Q10 on, 
transferring the voltage present at C10 
to Cll, and pin 6. This positive voltage 
keeps parallel FET switches in the M2E-2 
module turned on, providing a path to 
ground for the Front Panel SWEEP WIDTH 
control, thus maintaining the preset 
sweep width program. Ifa control pulse 
had not charged C10, the switches in the 
M2E module are turned off, providing full 
sweep width for the next sweep cycle, or 
until the control pulse reappears. 


FET switch, Q11, is also turned off, dis- 
connecting the Auto’ tuning progran. 
This causes the Sweep Generator center 
frequency to return tothecenter of the 
band when in the capture mode of operation. 


4.10.3 Timing Pulse Circuits 


The Timing Pulse circuits consist of 
a Control Pulse, described in paragraph 
4.9; and a Transfer Pulse, and a Reset 
Pulse described below. 


"TRANSFER" PULSE 

The triangle wave signal at pin 4 is 
connected to the non-inverting input of 
the comparator configured operational 
amplifier IC2A, which produces a positive 
rising square wave, coincident with the 
positive rising zero voltage crossing 
of the triangle wave input. 
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The blanking square wave at pin 10 is 
connected to the emitter of common base 
configured transistor Q6, which converts 
it to a square wave that is symmetrical 
about ground, with collector output now 
more negative in trace time, and still 
positive in retrace. When the positive 
period of IC2A and Q6 coincide during 
the first half of retrace, neither diode 
CR4 nor CR5 conduct and their anode vol- 
tage rises to a positive level estab- 
lished by the current through R25 as 
supplied by +18V. This produces a pos- 
itive "transfer" pulse in the first half 
of the retrace period. 


"RESET" PULSE 

Common base configured transistor, Q/7, 
is held off during the trace time by the 
negative period of the symmetrical square 
wave, from Q6, at its emitter. Q7 is 
likewise held off during the first half 
of retrace by the positive level at its 
base. In the second half of retrace, 
CR4 conducts, driving the base of Q7 
negative and turning it on. The resul- 
tant positive discharge pulse is con- 
nected through FET emitter follower Q8 
to the base of Q9, turning it on and 
discharging any positive voltage present 
on C10 to -18 volts, thereby resetting 
this control pulse sensing capacitor 
for the next sweep cycle. 


4.11 OPTION "C" AUTOMATIC LEVEL & SCOPE 
INDICATORS (MODULE M8E) 


The M8E module provides adjustable 100 
to 1 gain to the demodulated input from 
the front panel, selectable polarity 
inverting circuits and an RC network for 
adding markers to this demodulated signal. 
It primarily provides an automatic RF 
level (attenuation) DC voltage to the 
M9 Sweep Oscillator leveler reference 
input, automatically adjusting the RF 
output level to a value that will main- 
tain a constant amplitude demodulated 
tuner response. The module also provides 
oscilloscope indications of the RF lev- 
el program by means of a vertical ped- 
estal or pulse onthe retrace base line, 
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whose amplitude varies directly with 
the RF level program amplitude, and of 
the frequency (tuning) program by means 
of a narrow differentiated pulse that 
moves across the base line in step with 
the tuning voltage program in ascending 
frequency from left to right. 


DEMODULATED INPUT AMPLIFIER 
The demodulated response of the tuner 


under test is fed from the DEMOD INPUT 


jack to pin 8 and is AC coupled to the 
FET input voltage follower comprised of 
transistors Ql and Q2 and section A of 
the integrated circuit operational amp- 
lifier ICl. Diodes CR1 and the divider 
network R8 to R11 provide input gate 
protection. VAR GAIN potentiometer in 
the feedback network adjusts the ampli- 
fier gain. The output signal is applied 
to the low gain (Xl) contact of switch 
Sl andto the "B" section of operational 
follower ICl, which is set to a ten to 
one voltage gain. The 100 to 1 step 
and vernier gain adjustment are provided 
so that automatic RF level control may 
be used with both high and low level 
tuners, without using external active 
DC probes. 


POLARITY INVERTING CIRCUITS 

The Signal at the common contact of X10 
GAIN switch, Sl, is capacitively coupl- 
ed to the voltage follower comprised of 
FET transistors Q3 and Q4 and operation- 
al amplifier IC2A. Q5, which saturates 
when the positive blanking square wave 
is applied to its base, is provided to 
remove unwanted noise at RF off time and 
BAL control, R14, adjusts for zero volt 
base line trace. The output signal is 
applied to the (inverted) contact of 
POLARITY switch S2 and to the inverting 
input of IC2B, which is set for a gain 
of one. The inverted signal is fed to 
the normal contact of the POLARITY switch. 
A positive response pattern is selected 
for the proper operation of the automa- 
tic level circuits. This permits the 
use of detectors of either polarity in 
the test set-up without requiring the 
use of external polarity inverting amp- 
lifiers. 


MARKER ADDING CIRCUIT 

The signal at the common contact of the 
POLARITY switch is fed through R27 and 
pin 9 tothe Front Panel SCOPE VERT out- 
put jack. Markers from pin 7 are com- 
bined with the output signal throughC5. 


AUTOMATIC LEVEL PROGRAM CIRCUITRY 

The AUTO LEVEL feature sensed the de- 
modulated peak response at each sweep 
cycle, compares it to a pre-set refer- 
ence voltage and regulates the program 
voltage to the 20 dB PIN diode attenua- 
tor soasto maintain the tuner response 
at a one volt level. This function is 
enabled by two sequential time related 
pulses. The first is a sampling pulse 
occuring during the first half of re- 
trace time, the second is a discharge 
pulse which occupies the remaining half 
of the retrace cycle. 


The positive response at the common 
contact ot the POLARITY switch is also 
peak detected by CR6 and retained by 
G22; The RF blanking square wave from 
pin 10 is level shifted to nearly sym- 
metrical about ground through Q8. The 
Triangle wave at pin 4 is applied to the 
non-inverting input of the comparator 
configured operational amplifier IC4A, 
producing a positive square wave in the 
half cycle when the triangle wave is 
positive with respect to ground, which 


is the last half of the trace period 
and the first half of retrace. When 
both the signal at the collector is 98 


and at the output of IC4A is positive. 
diodes CR4 and CR5 do not conduct. The 
voltage at their anodes is then pulled 
to +18 volts through R49, producing a 
positive pulse occuring in time during 
the first half of retrace. This pulse, 
by turning FET Qll on, transfers’ the 
voltage on C22 to C23, which retains 
the voltage for the duration of the 
sweep cycle at the input to the voltage 


follower consisting of FETS Q12, Q12, 
and IC7A. The output signal at IC7A, 
pin 1 is connected through the 10:1 


divider, R75 and R76, toasecond voltage 
follower consisting of Q16, Q17, and IC7B. 


CIRCUIT DESCRIPTION 


The output of IC7B is fed through Zener 
diode CR8 to the base of the uto level 
output emitter follower, Q18. Since 
this program voltage will vary between 
-18 and 0 volts, Q18 is supplied from 
-30 volts. The lk Q resistor R88, in 
series withthe collector, provides cur- 
rent overload protection. When the de- 
modulated output voltage exceeds one 
volt, the response at the common of S2 
causes the common base configured tran- 
sistors Q14 and Q15 to conduct, turning 
FET switch Q19, on. This inserts R84 
in the IC7B feedback loop, increasing 
the regulation response, and quickly 
adjusting the automatic level program. 


During the last half of the retrace cycle, 
peak detector capacitor, C22, is dis- 
charged thru FET Q10. This action is 
initiated by a positive pulse overriding 
the normal negative bias on the gate of 
Q10. The pulse is produced by the switch- 
ing action of transistor Q9, due to the 
coincidence of the positive blanking 
pulse at the emitter anda negative vol- 
tage at its base during the second half 
of retrace. 


In brief, the demodulated tuner response 
is sensed as a positive voltage, refer- 
enced to produce a 1 volt peak response 
on the scope display. For example, when 
more thanone volt (in effect) is sensed, 
the AUTO LEVEL circuit produces a pro- 
portional positive change in the RF 
LEVEL program to reduce the RF output. 


RF LEVEL INDICATOR PULSE CIRCUITRY 

The RF Level Programis fed to pin 6 and 
applied to the inverting input of oper- 
ational amplifier IC3B, which is con- 
nected so as to convert the -18 to 0 
volt RF level program to a +1 to 0 volt 
program when it is combined with the de- 
modulated output signal at the junction 
of R27 and pin 9. 


The RF Blanking Square Wave from pin 10 


is differentiated by capacitor C8 and 
resistor R32 and is applied to the base 
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CIRCUIT DESCRIPTION 


of transistor Q6. Q6 inverts and amp- 
lifies the positive rising leading spike 
derived from the start of retrace (RF 
off) time. The negative going pulse 
output from the collector of Q6 is dif- 
ferentiated by C9 and R34. The negative 
going leading spike is used to trigger 
the integrated circuit timer, IC5. This 
trigger sets a multivibrator, which re- 
leases a short circuit around capacitor 
C10. C10 charges to a positive voltage 
at an exponential rate determined by the 
RC time constant of the capacitor and 
R35. When C10 has charged to 2/3 of the 
timer's B+ supply voltage, the multivi- 
brator resets quickly discharging the 
capacitor. The timer output is less 
than % volt positive before it is trig- 
gered and over 10 volts positive during 
the charging time of C10. The high 
positive voltage overrides the negative 
bias on the gate of the FET switch 
transistor Q7, turning it on. When Q7 
conducts, the converted level program 
voltage at R39, described earlier, is 
transferred to pin 9. The result is a 
vertical pedestal pulse on the retrace 
base line located at the extreme right 
side of the scope display, with the 
pulse amplitude pulse indicating the RF 
output. 


FREQUENCY INDICATOR PULSE CIRCUITRY 

The frequency (tuning) program at pin 6 
is inverted by operational amplifier 
Ic3A, and the inverted program fed to 
the non-inverting input of the compara- 
tor configured operational amplifier IC4B 
where it varies the average level of 
(offsets) the adjusted triangle wave 
voltage from pin 4. FREQ. IND. CENT. 
control, R43, adjusts the offset level 
at the comparison point. The compara- 
tor output is a positive pulse starting 
and ending when the adjusted and offset 
triangle wave equals the ground or zero 
voltage reference. 


The output of comparator IC4B is differ- 
entiated by C14 and R48. Diode CR3 re- 
moves the positive trace spike. The 
negative retrace spike triggers the in- 
tegrated circuit timer IC6, which func- 
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tions in the same wayas the level indi- 
cator pulse timer, IC5, described above. 
The RC time constant of Cl6 and R50 
establishes the duration of the positive 
pulse output. The timer output pulse 
is differentiated by C18 and R52 and 
combined with the demodulated output 
through R54. Since the timer is trig- 
gered by the negative spike only, the 
frequency indicator appears only on the 
retrace base lineasa narrow, differen- 
tiated pulse that moves across the base 
line in step with the tuning voltage 
program. 


5.1 INTRODUCTION 


This section provides information for 
testing, calibrating, and trouble shoot- 
ing the Sweep Generator. The performance 
test is designed for incoming inspection 
and periodic evaluation. If performance 
is not to specifications, refer to the 
calibration and trouble shooting sec- 
tions. 


5.2 SERVICE INFORMATION 


5.2.1 Disassembly Information 


Disassembly 


Figure 5-1. 


REMOVAL OF BOTTOM COVER - Remove the two 
rear feet (A) and lift cover off with a 
slight rear movement. 


REMOVAL OF TOP COVER - Remove the single 
screw (B) from the top and lift off 
cover with a slight rear movement. 


REMOVAL OF SIDE PANEL - Either’ side 
panel can ge removed to provide better 
access by removing the four screws hold- 
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ing the side panel to the instrument. 
The Front Panel/Module Section can be 
removed fromthe power supply section by 
removing two screws holding the sections 
together and by disconnecting the elec- 
trical connectors between the two sec- 
tions. NOTE: Separation of the two 
sections performs no useful purpose dur- 
ing normal service procedures. 


5.2.2 Module Servicing 


SERVICE KIT K102 - This kit contains a 
module extender and RF extension cables 
which enables the module to be electri- 
cally operated while physically located 
above the rest of the modules, thereby 
making all parts easily accessible. 


REMOVAL OF MODULE - Modules may be removed 
by removing any cables attached to the 
top of the module and removing the hold- 
down’ screw (C) from the bottom. Pushing 
up on the module ball studs will help 
free the ball studs from the chassis 
mounted spring clips. 


REMOVAL OF MODULE COVER - Remove all nuts 
and screws from top of module and slide 
the cover off. 


REINSTALLING MODULE - Before reinstal- 
ling the module, check the module pins 
for proper alignment, then carefully 
seat the module pins into the chassis 
socket and replace the hold-down screw 
(C) to ensure a good ground connection 
between module and chassis. 


MODULE PIN NUMBERING SYSTEM - The module 
pins are numbered as shown in Figure 5-2. 
The ball studs for the circuit modules 
are located off center to prevent’ the 
modules being plugged in backwards. 
This off-center ball stud location also 
provides a method for locating pinNo. l. 


Sol 
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MARKER MODULE 
M6 


SIZE ADJUSTMENT 


CIRCUIT MODULE 


TAPPED FOR 6-32X Yep LG. 
HOLD-DOWN SCREWS 
ALL STUDS 
OFF CENTER) 


BOTTOM VIEW 


Figure 5-2. Module Pin Numbering System 


5.2.3 Tranisitor Lead Configuration - Transistor lead configurations are shown in 
Figure 5-3. 
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Figure 5-3. Transistor Lead Configuration 
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5.2.4 Recommended Test Equipment 


The following test equipment, recommend- calibrating the Wavetek Model 1403 or 
ed for servicing, troubleshooting, and Model 1503 is shown in Table 5-l. 


TABLE 5-1. RECOMMENDED TEST EQUIPMENT 


INSTRUMENT CRITICAL REQUIREMENT RECOMMENDED 


Oscilloscope DC coupled HP-130 
lmV/cm sensitivity 


Digital Voltmeter 0.1% accuracy Weston 1240 


RF Detector Halfwave 
Negative output, flat 
For 75 2 units Wavetek D171 
For 50 2 units Wavetek D151 


Marker Generators 1,10, & 30 MHz Harmonic Wavetek M6H-1 
For Model 1403 Markers M6H-10, M6H-30 
150 MHz Single Frequency Wavetek M6S-150 
Marker 


Marker Generators 1, 10, & 50 MHz Harmonic Wavetek M6H-1 
For Model 1503 Markers M6H-10, M6H-50 
700 MHz Single Frequency Wavetek M6S-700 
Markers 


5.3 PERFORMANCE CHECKS 


The following procedure is intended to out the use of harmonic markers, by us- 
insure that the instrument meets its ing suitable external CWsources, a com- 
published specifications. The checks plete check by this method is impracti- 
specified assume that the instrument is cal. The required performance is shown 
equiped with the marker options speci- in paragraph 1.2, Specifications. This 
fied in Table 5-1, Recommended Test paragraph is intended to be used in 
Equipment. While it is possible to conjunction with the following perfor- 
check the instrument's performance with- mance check. 
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5.3.1 Test Set-Up 


Connect the sweep generator, RF detec- 
tor and scope as shown in Figure 5-4. 
Adjust the sweep generator controls as 
follows. FREQUENCY dial to exact center 
frequency (150 for the 1403 and 700 MHz 
for the 1503). SWEEP WIDTH to "in" po- 
sition and fully clockwise (maximum) 
and the RF output controls for maximum 
output. Switch the AUTO LEVEL and AUTO 
FREQUENCY switches to the down (manual) 
position. When option "C'', Auto Level 
and Scope Indicators, is installed in the 
unit, replace the M8E module with an M8 
module until the basic sweep generator 
performance checks arecomplete. Substi- 
tuting this module will eliminate the 
need to change the automatic level set- 
up controls to verify the performance 
of the instrument. 


out 


1403 or 1503 


RF DEMOD 
out in 


RF 
Detector 


Figure 5-4. 


PULSE MARKER 


VERT HORIZ 


If this module substitution proves in- 
convenient in receiving inspection, ad- 
just the M8E GAIN controls for untty 
gain, and the POLARITY controls for 
negative output before proceding. In 
this instance, it should be noted that 
the frequency and level indicating pulses 
will appear on the scope pattern along 
with the normal demodulated display. 


Adjust the scope to operate in an X-Y 
mode with D.C. coupling on both inputs. 
Set the vertical sensitivity to 0.2 volts/ 
cm. Set the vertical position, horizon- 
tal position, and horizontal sensitivity 
to obtain a scope pattern similar to that 
shown in Figure 5-5. Turn on the harmo- 
nic marker (30 MHz/1403, 50 MHz/1503). 
Adjust the marker WIDTH to "in" position 
and SIZE to produce a marker amplitude 
similar to that shown in Figure 5-5. 


VERT HORIZ 


Typical Test Set-Up 


WITH NO INPUTS TO SCOPE, ADJUST 
HORIZ AND VERT POSITION TO SET DOT HERE 


—0.2V, 
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Figure 5-5. RF Detector Display 


5.3.2 Frequency Range Check 


Turn off the harmonic marker and turn 
onthe center frequency marker (150 MHz/ 
1403 or 700 MHz/1503). A single marker 
should be present at the exact center 
of the display. Turn off the single 
frequency marker and turn on the harmonic 
marker (30 MHz/1403 or 50 MHz/1503). 
The scope display of Figure 5-5 verifies 
the entire frequency range (0 to 300 MHz/ 
1403 or 450 to 950 MHz/1503). 


NOTE: The low limit marker on the 1403 
is not a marker but the zero lock-in 
produced by the heterodyne sweep gener- 
ator technique. 


5.3.3 Maximum Sweep Width Check 


The maximum sweep width is verified by 
observing the scope display as shown in 
Figure 5-5. The maximum sweep width of 
the 1403 is 300 MHz and the 1503 is 500 
MHz. 


5.3.4 Display Linearity Check 


Display linearity is read directly from 
the display as shown in Figure 5-5. 
Each marker must fall within +0.2 cm 
from each centimeter line on the grati- 
cule, this is equivalent to a display 
linearity of 2%. 


5.3.5 Tuning Range Check 
Since the frequency indicated at the ex- 


act center of the display as shown in 
Figure 5-5 is the same as the output 
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frequency when the instrument is opera- 
ted at minimum sweep width, the center 
frequency range of the instrument can be 
checked by simply turning the FREQUENCY 
control to its extremes and noting the 
range of frequencies indicated at the 
exact center of the display. The low 
and high limit markers should move past 
the display center line by approximately 
som. This represents approximately a 
5% overrange capacity. 


5.3.6 Minimum Sweep Width Check 


Set the sweep width control to the PULL 
NARROW position and turn to fully count- 
erclockwise (minimum) position. With 
the 1 MHz harmonic markers turned on, the 
display will show 5 markers or less. 
This is equivalent to a sweep width of 
less than 5 MHz. 


5.3.7 RF Output, Maximum Check 


Return the sweep width control to maxi- 
mum. A display amplitude of approximately 
.8 volts indicates the proper RF output 
level. 


5.3.8 RF Output, Flatness Check 


The RF flatness of +.25 dB is read by 
comparing the minimum amplitude point 
to the maximum amplitude point. The 
difference between these points should 
be less than 6%. 


If either the proper RF output or flat- 
ness is not obtained, first check the RF 
detector, which could be defective. If 
not, refer to paragraph 5.4.9, Min and 
Max Level adjustment, in the calibration 
procedure or paragraph 5.5, Trouble 
Shooting. 


5.3.9 RF Output, Vernier Minimum Check 


While observing the scope pattern, turn 
the vernier attenuator from it's maxi- 
mum to minimum position. The scope pat- 
tern should change smoothly from approx- 
imately .8 volts (with step attenuator 
set to its 0 dB position) to approxi- 
mately 40mV. 


ee 
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5.3.10 RF Output, Step Attenuator Check 


Return the vernier attenuator toits max- 
imum position. Turn the attenuator to 
its 5dBposition. The output amplitude 
should decrease approximately in half. 
The output should continue to half for 
each additional 5 dB step until approx- 
imately 20 dB. After this level, be- 
cause of the square-law characteristics 
of the detector, each additional 5 dB 
step will cause the output to decrease 
approximately 60 to 70%. The output 
level at -35-dB will be approximately 
2nV. 


5.3.11 Scope Horizontal Check 


Change the calibration of the scope 
horizontal sensitivity to 2V/division. 
The display width indicates the peak-to- 
peak horizontal output of 16V +4V. 


5.3.12 Option "A" Marker System Check 


Readjust the scope horizontal sensiti- 
vity to obtain the pattern of Figure 5-5. 
The following check is for a harmonic 
marker. Specifications, with the excep- 
tion of spurious markers, are the same 
for either single frequency or harmonic 
type markers and the procedure for ver- 
ification of performance does not dif- 
fer. Single frequency markers should 
have no spurious markers throughout the 
swept range. Harmonic type markers may 
or may not have small spurious markers 
at one half or one third the specified 
marker interval. 


Observe the markers and ensure that they 
are of equal amplitude throughout the 
range. Set the oscilloscope vertical 
gain to .5V/cm and adjust the MARKER 
SIZE control fully clockwise. The mark- 
ers should be approximately 3V peak-to- 
peak in amplitude. 


MARKER WIDTH 

Turn on the 1 MHz markers. Adjust the 
center frequency and sweep width con- 
trols to calibrate the oscilloscope dis- 
play for a 1 MHz sweep width. 


Phas, 


Adjust the center frequency to center a 
1 MHz birdy onthe display and note that 
the marker is approximately 400 kHz wide. 
Decrease the marker width by going to 
the PULL NARROW position of the marker 
size control. The marker width should 
be approximately 100 kHz. 


MARKER ACCURACY 

Marker accuracy may be verified by one 
of several methods. One method requires 
a signal generator anda frequency count- 
er covering the desired marker frequency. 
First, adjust the sweep generator's cen- 
ter frequency to the markers frequency 
and the sweep width to approximately 2 
MHz. Connect the output from the signal 
generator to the EXTERNAL MARKER IN jack, 
located onthe rear panel, and carefully 
adjust the signal generator for a zero 
beat withthe internally generated birdy 
marker. Next, connect the signal gener- 
ator's output to the counter and read 
the signal generator frequency which is 
now identical to the internal markers 
frequency. Allowable error is .005% of 
the marker frequency. 


Another method uses the counter only but 
requires the removal of the instrument 
and marker module covers. Probe the 
marker box with the input lead from the 
counter until sufficient signal is pick- 
ed up to provide a counter reading. 
The highest crystal frequency used is 
approximately 50 MHz. Markers above 
this frequency use harmonics of the 
crystal frequency. Again, the allowable 
error is 0.005% of the crystal frequency. 


Test equipment for the marker accuracy 
check is not listed in the recommended 
test equipment chart since the require- 
ments vary with the method and the spe- 
cific markers installed in the unit. 
Also, the inherent stability of the 
quartz crystal makes a marker accuracy 
check unnecessary in all but the most 
critical application. 


5.3.13 Option "B' IF Tracking Feature 
Check 


The performance of this option can be 
checked by the use of a sweep generator 
(Wavetek 10014, or equivalent). Set the 
generator SWEEP TIME to LINE, the SWEEP 
WIDTH to 50 MHz, the center frequency to 
that of the "B" option (43.5 MHz U.S. 
standards or 36.15 MHz CCIR and other 
standards), and the RF OUTPUT to ImV. 
Insert the signal at the IF INPUT jack. 
Pulse markers should appear at the re- 
quired marker frequencies when pulse 
size control on the M5D and the front 
panel MARKER SIZE control are fully 
clockwise. Increase the test generator 
output to 100mV. No spurious markers 
should appear. 


Disconnect the cable from the 
VERTICAL OUTPUT jack and connect it to 
the rear panel PULSE MARKER OUTPUT jack. 
Positive or negative 35 volt pulses 
should be present, adjustable with the 
rear panel PULSE MARKER SIZE control 
and polarity switch. 


5.3.14 Option "E" Automatic Frequency 
Feature Check 


The M11E module is factory adjusted to 
work in conjunction with a typical tun- 
er test set-up. To verify the operation 
of this feature, a properly aligned tun- 
er shouldbe used. The set-up, as shown 
in Figure 3-3, should be made. With the 
unit switched to its auto -frequency mode, 
the tuner should be tuned from one end 
of its range to the other. The tuner 
response should remain centered on the 
oscilloscope display. 


5.3.15 Option "'C'' Automatic Level and 
Scope Indicator Check 


The M8E module is also factory adjusted 
to work in conjunction with a typical 
tuner test set-up. To verify the oper- 
ation of this feature, a properly aligned 
tuner should be used, and the set-up as 
shown in Figure 3-3 should be made. 


SCOPE 
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As shipped from the factory, the M8E is 
set for a gain of unity (i.e. no gain). 
With the controls set as in the above 
check, set the auto-frequency switch 
to manual and center the tuner response 
on the oscilloscope display with the 
frequency dial. Turn vernier level con- 
trol to maximum clockwise, adjust the 
step attenuator to obtain the desired 
detector output as in paragraph 3.7. 
Reduce scope vertical gain to one volt 
full scale. Set polarity switch on the 
M8E for a positive pattern onthe oscil- 
loscope display. Using the two Gain 
controls on the M8E (X10 and variable) 
set the display for aone volt amplitude. 
The display should be similar to that 
shown in Figure 3-9. Switch the front 
panel Auto Level switch to the Auto po- 
sition. There should beno change in the 
display amplitude. Up to 20 dB of at- 
tenuation can then be removed before the 
display amplitude will change. 


To check the operation of the frequency 
indicator pulse, observe the pulse while 
turning the frequency dial from one end 
of its range to the other. As the dial 
is rotated, the indicator pulse should 
move from one end of the display to the 
other. As shown in Figure 3-10. 


5.3.16 External Programming 


External programming inputs are not nor- 
mally checked during incoming inspection 
unless these special functions are to be 
used in a particular application. The 
external programming circuits are cover- 
ed in section 3, paragraph 3-10 Pro- 
gramming. If it is necessary to check 
these functions at incoming inspection, 
reference can be made to that’ section 
of the manual for complete set-up in- 
structions. 
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Figure 5-6. 


5.4 CALIBRATION PROCEDURE 


Remove the top covers from both the in- 
strument and the M2E-2 module (each 
cover is retained by a single screw lo- 
cated on the top). Turn the instrument 
"on" and allow a 15 minute warm-up per- 
iod before calibrating. 


In general, calibration must be perform- 
ed in the sequence given. 


5.4.1 +18 Volt Adjustment 


Connect the digital voltmeter to the +18 
volt supply, pin 6, on the power plug 
and adjust R9 to produce +18V +10mV 
(See Figure 5-6). 


5.4.2 -18 Volt Check 
Connect the digital voltmeter to the -18 
volt supply, pin 4, on the power plug. 


The -18 volt supply is designed to track 
the +18 volt supply and no independent 
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REMOTE 
JACK 


Power Supply 


adjustment is provided. The voltmeter 


should read -18V +50mV. 
5.4.3 Horiz Size Adjustment 


Adjust the scope to operate in an X-Y 
mode with DC coupling on both the ver- 
tical andthe horizontal inputs. Adjust 
the scopes horizontal sensitivity to 
exactly .2V/division (use the previously 
calibrated 18 volts supply to calibrate 
the horizontal sensitivity). With no 
horizontal input to the scope, position 
the dot on the scope to the exact cen- 
ter of the display. 


Connect the HORIZ output from the sweep 
generator to the scopes horizontal in- 
put. Adjust R26 (See Figure 5-6) to 
produce a horizontal size on the scope 
display of -8 to +8 volts as shown in 
Figure 5-7. An offset either way of .2V 
is acceptable. 


Horiz. Size 


Figure 5-7, 


5.4.4 Module M2E-2 Size and Cent 
Adjustment 


Leave HORIZ connected as in paragraph 
5.4.3 and proceed by connecting the scope 
vertical input to T.P. #1 in the M2E-2 
module (See Figure 5-10). Set the in- 
struments front panel SWEEP WIDTH con- 
trol to maximum. Set the scope verti- 
cal sensitivity to 5V/div. and adjust 
control A (size) and control B (center- 
int) to obtain a +14 to -14 volt signal 
centered about zero volts, See Figure 
5-8. ~~ 


MAINTENANCE 


Test Point 


Figure 5-8. 


5.4.5 Module M9S-1/M9JA Centering 
Adjustment 


Connect the instrument as shown in Fig- 
ure 5-9. Set the scope vertical sen- 
sitivity for .2V/div. and the scope 
horizontal sensitivity for a display 
pattern l10div. wide. Set the instruments 
ATTENUATION and LEVEL controls for max- 
imum output (0 ATTENUATION, LEVEL fully 
clockwise, AUTO level switch down). 
Connect a D171/D151 detector to RF OUT 
and feed the output of the detector to 
the DEMOD IN terminal of the instrument. 
Set SWEEP WIDTH to maximum. 
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Figure 5-9. 
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Figure 5-10. 


Set the AUTO frequency switch to the 
down (manual) position and connect the 
digital voltmeter to the wiper arm of 
the FREQUENCY control pot. Set the 
FREQUENCY dial to obtain a reading of 
zero volts D.C. (this should correspond 
to a center frequency reading on the 
FREQUENCY dial). 


Turn.on the Single Frequency markers, 
(150 MHz/1403, 700 MHz/1503). Set the 


center frequency marker to the exact 
center of the display with the centering 
control on top of the M9 oscillator 


module. See Figure 5-11. 
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Figure 5-11. 
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5.4.6 Module M2E-2 Sweep Width 
Adjustment 


Turn on the Harmonic Markers (30 MHz/1403, 
50 MHz/1503) and adjust the sweep width 
limit (See Figure 5-10) on the M2E-2 
module to place the low frequency end 
band marker (1403/zero or 1503/450 MHz) 
5% in fromthe extreme left scope grati- 
cule, See Figure 5-12. 


(0) 450 MHz 
Marker 


(150) ‘700 MHz 


Figure 5-12. Sweep Width Adjustment 


5.4.7 Module M2E-2 Linearity Reference 


Keeping the center frequency marker in 
the center of the display, increase the 
scope horizontal sensitivity to place 
the low frequency marker on the extreme 
left scope graticule, See Figure 5-13. 


Connect the scope vertical input toT.P. 
#2 of the M2E-2 module (See Figure 5-10) 
and adjust control C (Linearity Reference) 
to position the knee just to the right 
of the 9th scope graticule as shown in 
Figure 5-13. 


Knee 


Figure 5-13. Linearity Adj Ref T.P. #2 


5.4.8 Linearity Adjustment Module M2E-2 


Leaving all the other settings and the 
connections as in section 5.4.7, recon- 
mnect the scope vertical to VERT of in- 
strument. The M9 sweep oscillator is 
inherently linear fromthe low frequency 
end to the center frequency. Five ad- 
justments are provided to improve the 
linearity from the center frequency to 
the high frequency end of the band. 


50 MHz harmonic markers are used in set- 
ting the linearity on the 1503, 30 MHz 
markers are used forthe 1403 linearity. 
Control "D'', See Figure 5-10, is used 
to position the first marker to the 
right of the center frequency marker as 
shown in Figure 5-14. Control "E" ad- 
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justs the second marker to the right of 
center, "F' controls the 3rd marker, '"G" 
the 4th, and "H' positions the final high 
frequency marker on the extreme right 
scope graticule. Adjustment must be 
made in the sequence given. 


1503 


450 a 700 750 800 850 900950 
DV ESF H 
0 150 180 210 240 270 300 


1403 


Figure 5-14 Linearity Adjustment 


5.4.9 M9 Oscillator Module Min and 
Max Level Adjustment 


With the instrument still set-up and 
producing a scope pattern similar to that 
of Figure 5-14, adjust the M9 LEVEL MAX 
control (See Figure 5-10) to produce a 
scope pattern amplitude of .8 volts when 
the front panel vernier attenuator is set 
at 0 dB (thists equivalent to an output 
of .7V rms). Next, set the front panel 
LEVEL control fully counterclockwise and 
adjust the M9 LEVEL MIN control to pro- 
duce a scope pattern of 40 millivolts. 
Some interaction exists between the LEVEL 
MIN and the MAX adjustments, so repeat 
the adjustments until both the 40 milli- 
volt and the .8volts range is obtained. 
The accuracy of the aobve procedure is 
dependent onthe RF detector and is gen- 
erally adequate. If more accuracy is 
required, a RF power meter can be sub- 
stituted for the detector. 


Brat 
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5.4.10 Module M5D Sweep Sample 
Adjustment 


Set the scope horizontal sensitivity for 
a display of 10cm, and scope vertical 
sensitivity to 5mV/cm. Connect the de- 
tector to the "sweep sample" output 
connector on top of the M5D module. 
Adjust "Sweep Sample Adj" for a detect- 
ed response of approximately 30mV (the 
sweep sample is not completely leveled 
but this will usually give a minimum of 
approximately 25mV detected). Reconnect 
the sweep sample output to the markers. 


5.4.11 Option "A" Marker Size Adjustment 
(Module M6) 


The marker size adjustment control is 
located on the bottom of the M6 Marker 
module and the shaft extends down through 
the instrument chassis. Adjustment 
necessitates removing the bottom cover 
of the instrument. This cover. is re- 
leased by removing the two screws in 
the rear feet. Correct adjustment is a 
slight saturation of all the birdy mark- 
ers with no spurious markers present. 


5.4.12 Option "B'" IF Tracking Marker 
Adjustment (Module M7E) 


The M7E module is factory set to provide 
the best possible operation over a wide 
range of input signals. In this mode, 
the adjustment pot on the top of the 
module is usually in a fully C.W. posi- 
tion. Input signals in excess of +10dBm 
came sometimes overdrive the module, 
causing the output markers to double 
trigger--in this case the top pot can 
be turned C.C.W. to decrease the input 
Signal and can be readily returned to 
the fully C.W. position for a different 
input. In some cases an extremely weak 
signal (-55dBm or less) will fail to 
produce markers. Turning the AGC pot 
(located inside the module cover) C.C.W. 
can sometimes remedy this, but the ori- 
ginal position of the pot should be 
marked for later resetting. 


Dat2 


5.4.13 Option "E'" Automatic Frequency 
Adjustment (Module M11E) 


The M11E module is factory adjusted to 
work in conjunction witha "typical" 
tuner test set-up. Slight adjustments 
may sometimes be required for proper 
functioning with an individual customer's 
test set-up. The module is functioning 
properly if the tracking markers remain 
centered inthe display as the tuner un- 
der test is varied throughout its range 
while the instrument is in the AUTO fre- 
quency mode. 


If adjustment is needed, first adjust 
the gain control pot (End Band Adj) un- 
til the IF tracking markers remain sta- 
tionary as the tuner is varied through 
its range, then center the markers with 
the "centering'’ control pot (Mid Band 
Adj). 


The Low Freq. Cutoff, or LowLimit control 
is located inside the module cover. 


This control should Not be adjusted un- 


less a mirror response is being captured 
(on 1403 only) or the capture fails to 
work on the low end of the sweep range. 
To adjust, set the tuner at the low end 
of the range and turn the control until 
capture is lost, then back the control 
off enough to recapture the response. 
(This controlis to insure that the 1403 
does not try to capture amirror response 
located below zero frequency). 


5.4.14 Option "C" Automatic Level and 
Scope Indicator Adjustment 
(Module M8E) 


M8E module has three calibration adjust- 
ment controls accessable through the 
top of the module cover. The purpose 
of the "balance" adjustment is to set 
the baseline of the display to zero 
volts DC. The other two adjustments are 
used to calibrate the baseline frequency 
indicator marker to display the fre- 
quency setting directly in the scope. 


To calibrate place the AUTO frequency 
switch in the down position and, using 
the FREQUENCY control dial, set the cen- 
ter frequency birdy marker in the exact 
center of the scope display, then set 
the frequency indicator marker to the 
center of the display using the ''cent" 
pot on the M8E module. Next, set FRE- 
QUENCY dialtothe low frequency setting 
and place the frequency indicator marker 
to the desired position onthe left side 
of the scope display with the "range" 
pot on M8E. Marker should now traverse 
the baseline from left to right as the 
FREQUENCY dial is turned from the low 
frequency end to the high frequency end 
of the range. 


5.5 TROUBLESHOOTING 


Trouble shooting is generally a system- 
atic procedure of "divide and conquer". 
A thorough understanding of the block 
diagrams andthe circuit description lo- 
cated in section 4 of the manual will 
enable the trouble symptom to be asso- 
ciated with a particular module. This 
procedure canbe summarized by referring 
to the module wiring diagram located in 
section 6 of this manual. Check the 
voltages and the waveforms at connector 
2s Satisfactory waveforms here will 
eliminate the power supply P.C. board 
as the source of the trouble. Then check 
the voltages on the socket of the M9 
oscillator module. If the voltages are 
wrong the trouble is probably in the 
M2E-2 Sweep Drive Module. 


If the voltages at connector J2 are 
wrong, disconnecting it and checking P2 
on the PS7 power supply may determine 
if a short circuit in the instrument 
head is producing the faulty waveform. 


Once the trouble has been isolated to a 
module, or to the power supply, the mod- 
ules or the power supply may either be 
replaced, or troubleshot and repaired 
with the aid of its schematic. 


MAINTENANCE 


5.5.1 Troubleshooting Hints 


The following isalist of several typi- 
cal symptoms followed by the probable 
cause or a trouble shooting procedure. 


FUSE BLOWS - Fuses sometimes fail for no 
apparent reason. A defect in the unre- 
gulated power supplies or the AC power 
sources would be a probable cause since 
a short circuit in a regulated supply, 
or its load, would cause current limit- 
ing which would not blow the fuse. 


INTERMITTENT OPERATION OF ANY TYPE —- De- 
fective module pin sockets or loose RF 
cables. 


NO RF OUTPUT - Defective attenuator or 
RF cables connecting to the input or 
output of the attenuator. 


RF OUTPUT NOT FLAT - Most common cause 
is a defective external RF detector. An- 
other is the moditor diode located in the 
M9 module. This point contact diode can 
be damaged if the RF output is momentar- 
ily connected to a B+ voltage. A good 
monitor diode will produce a negative 
detected voltage approximately twice the 
amplitude of the external detector. For 
example, at an RF output of ./rms an 
external RF detector will read approxi- 
mately 0.8V. The internal monitor will 
read approximately -1.6V. 


In replacing the monitor diode, unsolder 
the anode end only, and pull it out of 
its lead socket. Trim the leads of the 
replacement diode to the same dimensions, 
insert the cathode lead in the socket, 
and solder the resistor to the anode 
lead with the same lead dress as_ the 
original diode. 


FREQUENCY UNSTABLE (JITTER) - Check all 
the modules for loose hold-down screws 
especially module M2E-2. Check both + 
and -18V power supplies. Operating the 
unit ina strong magnetic field, such as 


Sims) 


instrument containing a 
transformer, can produc 
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setting on topof or adjacent to another LOW RF OUTPUT, FREQUENCY AND VERNIER 
large power ATTENUATOR CONTROLS DO NOT FUNCTION- 
e) 60" Hz" HUM Check for the presence of remote plug 

PLOT, 


modulation. 


IF TRACKING 
MARKERS 
M7E 


MARKER ADDER 
MODULE 
MSD 


Figure 5-15, 


POWER SUPPLY 
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AUTO LEVEL & 
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MODULE 
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SWEEP OSCILLATOR 
MODULE 
M9S-1 


SWEEP DRIVE 
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Model 1503 Top View 
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SECTION 
SCHEMATICS AND PARTS LIST 


6.1 INTRODUCTION — This section contains all schematics and a list of replaceable parts for the instrument. Parts 
lists are located on the reverse side of the associated schematics. 


6.2 MANUFACTURER’S CODE — The following code is used on the parts list to identify the manufacturer. 
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Wa ee eae Bes eter: Wavetek: Indiana'tlinc!eepamerne 6 oe ao. 5 es cera ees een _Indianapolis, Indiana 
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6.3 SCHEMATIC NOTES — The following notes and abbreviations pertain to all schematics. Additional notes 
pertaining to specific schematics are included on each schematic if required. 


All resistor values are shown in ‘‘ohms’’ unless otherwise specified. 
All capacitor values are shown in picofarads ‘‘pF’’ unless otherwise specified. 
All inductor values are shown in microhenries ‘‘uH” unless otherwise specified. 


Denotes DC voltage reading in volts unless otherwise specified. 

Denotes high impedance crystal detector reading in volts unless otherwise specified. 
£42 > Denotes 50ohm crystal detector reading in volts unless otherwise specified. 
—oi% Signal or voltage source 

12 Connect to indicate signal or voltage source 


oon Arrow indicates clockwise rotation of wiper 
——@ Coaxial jack. 


—— Coaxial plug 
====% Coaxial cable 
* Factory adjusted part 


6.4 ABBREVIATION CODE 


1 re Dekh ee ae ampere | F-my See intermediates thequcmcy mae) ali ln=en see ohm 
Cees pete ee ie alternating current KHZ: tae ee kiloherz p-p ....... peak to peak 
oe Mere  an rae capacitor Kohinieeaeeeree kilohm Des eee . picofarad 
CRea ee awe ce diode KV > eee kilovolt Oh > et er mn transistor 
dB2 208 soeeaee decibel KWo ee kilowatt IR) as eee cMeeS OT Ae resistor 
GB meee eeu ae: decibel referred to ImW | Soe Seoul inductor Slee cns chee radio frequency 
dc ee oe direct current MHZ rice creer: megahertz AAMC hd oat he mo root-mean-square 
DSi ee device indicating, lamp Mohini megohm RiP eee ees rear panel 
pee READ eas farad UF ito. 55 eee microfarad SPP Sees ee . switch 
F) Paes everett front panel UA® 52 See microampere 5G oe eee es transformer 
Sh eet mae ssh s henry Ul Be ae microhenry VERA Foe . volt 
PE pas Seema ee harmonic MAP= shee tere milliampere ; VAR tee . voltampere 
Zia eras cucurecies hertz mii es eee millihenry : WH ass eee watt 
KoRn amore 2 integrated circuit m V2 eae. millivolt KER ae crystal 
MW Ee oe milliwatt 
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6.3 SCHEMATIC NOTES — The following notes and abbreviations pertain to all schematics. Additional notes 
pertaining to specific schematics are included on each schematic if required. 


All resistor values are shown in ‘ohms’ unless otherwise specified. 
All capacitor values are shown in picofarads ‘‘pF’’ unless otherwise specified. 
All inductor values are shown in microhenries “‘uH” unless otherwise specified. 


Denotes DC voltage reading in volts unless otherwise specified. 
Denotes high impedance crystal detector reading in volts unless otherwise specified. 
Gv Denotes 50ohm crystal detector reading in volts unless otherwise specified. 
—oi#% Signal or voltage source 
& Connect to indicate signal or voltage source 
ee Arrow indicates clockwise rotation of wiper 
——& Coaxial jack 
—— Coaxial plug 
>---% Coaxial cable 
* Factory adjusted part 


6.4 ABBREVIATION CODE 
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de let eels direct current MHz eee megahertz RIS Sees ces . root-mean-square 
D Site one device indicating, lamp Moher megohm Ri Beene . rear panel 
Fe ee one farad Fe el ae ae microfarad oe ene ee switch 
Ra eae front panel UWAs dean ere microampere a Rey Cras te transformer 
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{ Cee ee integrated circuit mV SSE eae millivolt AM AnGrad wegen crystal 
DANK Aeorneciee rae milliwatt 
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ee 20 4 
7 -18 ; ™  criep cri | 
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SCOPE HORIZ. MARKER 
Re BUS 
NOT USED ON OUT RUT 


SOME MODELS (R.P) 


REFERENCE 
SYMBOL 


PARTS LIST  es7 


DESCRIPTION 


Fixed, comp., 18k ohm +10% kw 
Fixed, comp., 220 ohm +10% 4W 


TRANSFORMERS 
115/230 X48 Vac, center tapped 


TRANSISTORS 


PNER io alecor: 


NPN, Silicon 
NPN, Silicon 
NPN, Silicon, Darlington 
Not assigned 
PNE Se stl icon 


POWER SUPPLY 


REV D 


WAVETEK | MANUFACTURER| 7 
PART NO. |cCODE| NUMBER | QO 


RC104-318 
RC106-122 


TTO00-022 


QA036-440 
QA052-940 
QA038-541 
QA053-060 


QB000-009 


PARTS MOUNTED ON CHASSIS, AND MISCELLANEOUS PARTS 


CAPACITORS 


Ceramic disc., .luF +20% 100V 


CONNECTORS (JACKS) 

4-pin receptacle 

contact, female, for above 
BNC, receptacle 


CONNECTORS (PLUG) 


AC plug/cord assembly (USA-Canada) 
AC plug/cord assembly (Western Europe) 


FUSES 

-5 amp., Sslo-blo (used with 115Vac line) 
-25 amp., slo-blo (used with 230Vac line) 
Fuse holder, for above 


RESISTORS 


Variable, carbon 20k ohm +20% %W 


SWITCHES 


DPDT, slide, power change 
SPDT, toggle, on, non, off, sub-miniature 


MISCELLANEOUS 


Bushing, strain relief 

10 lead, TO-5 pad 

Insulated shoulder washer 
Transistor mtg. insulator, mica 
8 lead, in line I.C. socket 


*Not used on all models. 


CD103-410 


MC000-034 
MCO00-018 
JBLO9=191 


WL002-088 
WL007-088 


| MFOQOO-007 


MF0O00-006 
MFOOO-001 


RP124-320 


SS000-003 
STO00-003 


HB104-000 
HQ103-000 
HW110-400 
HQ101--003 
MC000-040 


CB1831 
EB2211 


TTOOO-022 


2N3644 
2N5294 
2N3854A 
2N5306 


MPS 3702 


TG=P10 


1625-4R-1 
1855 
UG911A/U 


2/237, 


WA2G032 


46256LFE 
MST105D 


SR5P1 
7717-21DAP 
DF137A 
HQ101-003 
IC8ST7520 


MODULE WIRING DIAGRAM 


1403 & 1503 HEAD 
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: | MANUFACTURER 
Ae DESCRIPTION WAVETEK | MANUFACTURER] 7 REFERENCE ROE AICTION WAVETEK 
L PARTNO. |copE] NUMBER |Q SYMBOL PART NO. 


22,29, 30,38 
42 
23,28,39,41 


Sletos 


PARTS LIST ps7 POWER SUPPLY REVD PARTS LIST 27 POWER SUPPLY 


PARTS MOUNTED ON PRINTED CIRCUIT BOARD - 


CAPACITORS 


Electrolytic, 1250uF 50V 


Electrolytic, 50uF 50V 
Electrolytic, 100uF 25V 
Ceramic disc, lOOpF +20Z% 1kV 
Ceramic disc, .005uF +20% 100V 
Ceramic disc, 120pF +20% 1kV 
Electrolytic, 10uF 25V 

Mylar Paper, .15uF +10% 100V 
Not assigned a 

Ceramic disc, .05uF +20% 100V 


CONNECTORS (PLUGS) 
12-pin printed circuit 


DIODES 
Silicon, junction, 100piV 3/4A 


INTEGRATED CIRCUITS 

Voltage regulator, 10 pin TO-5 
Operational amplifier, 8 pin in line 
Dual Operational amplifier, 8 pin in line 


RESISTORS 

Fixed, comp., 270 ohm +10% %W 

Fixed, comp., 1.8k ohm +10% %W 
Fixed, deposited carb., 5 ohm +1% %W 
Fixed, metal film., 1k ohm +1% 
Fixed, metal film., 12.1k ohm +1% 
Fixed, comp., 1.5k ohm +10% %W 
Fixed, comp., 220 ohm +10% %W 

Fixed, comp., 3.9k ohm +5% %W 
Variable, cermet, 1k ohm +20% 

Fixed, comp., 2.7k ohm +5% %W 

Fixed, comp., 470 ohm +10% %W 

Fixed, comp., 2.7k ohm +10% 4 
Fixed, metal film, 15k ohm +1% 
Fixed, comp., 1k ohm +10% %W 

Fixed, comp., 4.7k ohm +10% %W 
Metal film, matched set, 10k ohm +.1% 
Fixed, comp., 10k ohm +10% *W 


Fixed, comp., 47k ohm +10% &W 
Fixed, comp., 100 ohm +10% %W 
Fixed, comp., 15k ohm +10% %W 
Variable, cermet 20k ohm +20% 


Fixed, comp., 220k ohm +10% %W 


Fixed, comp., 47 ohm +10% *W 


Not assigned 
Fixed, comp., 22k ohm +10% %4W 


REV 


MANUFACTURER 


D 


+ 
NUMBER Q 
-----------} ----+----------- = Fixed, comp., 18k ohm +10% %W RC104-318 | A-B | CB1831 1 
Fixed, comp., 220 ohm +10% *4W RC106-122 | A-B | EB2211 1 
CE114-212 PCL-1339 | 2 TRANSFORMERS 
CE107-050 TE1307 il 115/230 X48 Vac, center tapped TTOOO-022 | W-I | TTOOO-022 |1 
CE105-110 yy aa al 3 
CD102-110 5GA-T10 "4 TRANSISTORS 
CD103-250 i PNPPeo1 icon QA036-440 | FCD | 2N3644 3 
CD102-112 il NPN, Silicon QA052-940 | RCA | 2N5294 2 
CE105-010 3 NPN, Silicon QA038-541 | G-E | 2N3854A 2 
CP103-415 it NPN, Silicon, Darlington QA053-060 | G-E 2N5306 1 
--------- | --- | ------- — Not assigned --------- | --- ------ -- 
CD103-350 ih PNP, Silicon QBO00-009 | MOT | MPS3702 1 
~-----------}-- PARTS MOUNTED ON CHASSIS, AND MISCELLANEOUS PARTS acon 
MCO00-031 03-04-4121) 1 
| CAPACITORS 
Ceramic disc., .luF +20% 100V CD103-410 | SPR | TG-P10 ¥ 
DROO0-001 1N4002 18; 
| CONNECTORS (JACKS) 
| 4-pin receptacle MCOO0-034 | MOL | 1625-4R-1 |1 
ICO00-001 U5R7723393/1 contact, female, for above MCOOO-018 | MOL 1855 4 
IC000-002 N5741V ah | BNC, receptacle JB109-111 | APL UG911A/U ui 
IC000-005 72558P 1 
CONNECTORS (PLUG) 
| AC plug/cord assembly (USA-Canada) WLO02-088 | BEL | 17237 vi 
RC104-127 CB2711 ik AC plug/cord assembly (Western Europe) WLO007-088 | BEL 
RC104-218 CB1821 i! 
RDO1R-050 K-Ck 4 ) FUSES 
RF212~-100 RN55D/C4 2 | .5 amp., slo-blo (used with 115Vac line) | MFO00-007 | BUS MDVs 7 
RF 213-121 RN55D/C4 |1 | .25 amp., slo-blo (used with 230Vac line)| MFO00-006 | BUS | MDVs - 
RC104-215 CBlaZ1 1 Fuse holder, for above MFOOO-001 | BUS | HMM 1 
RC104-122 GB22 01 it 
RC103~-239 CB3925 il RESISTORS 
RP131-210 BOOELOZBan lL Variable, carbon 20k ohm +20% %W RP124-320 | A-B | WA2G032 a 
RC103-227 CB2s25 it | . 
RC104-147 CB4711 1 | SWITCHES 
RC106-227 EB2721 1 DPDT, slide, power change SSO000-003 | S-I 46256LFE if 
RF 213-150 RN55D/C4 |1 SPDT, toggle, on, non, off, sub-miniature| STOO0-003 | ALC | MST105D i 
RC104-210 CB1021 2 
RC104-247 CB4721 il MISCELLANEOUS: 
RX000-003 RX000-003 |1 Bushing, strain relief HB104-000 | HET | SR5P1 1 
RC104-310 CB1031 5 10 lead, TO-5 pad HQ103-000 | THR | 7717-21DAP)1 
Insulated shoulder washer HW110-400 | RCA DF137A z 
RC104-347 CB4731 4 Transistor mtg. insulator, mica HQ101-003 |W-I | HQ101-003 /|2 
RC104-110 CB1011 i 88lead, “in line [.G. socket MCOO00-040 | T-I IC8ST7520 |2 
RC104-315 CB1531 1 
RP131-320 360T203B |2 
RC104-122 CB2241 ut 
RC104-047 CB4701 ul 


*Not used on all models. 
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WR’ " 
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Figure 3-1 


PARTS LiSTowonex 1403 « 1503 uxan MODULE 


DESCRIPTION 


LAMPS 
Indicator, incandescent 


RESISTORS 


Fixed, comp., 91k ohm 15% kw 
Variable, carbon 10k ohm 
Variable, carbon 10k ohm 


SWITCHES 


SPSt 

SPST Push on, part of R102 or R105 
DPDT 

SPDT 

Push-button switch assembly 


MISCELLANEOUS MECHANICAL 


Knob, frequency 1403 
Knob, frequency 1503 
Knoh, attenuation 

Knob, Level 

Knob, 23/32 dia. 

Push button, black plain 


WAVETEK 
PART NO. 


MBO00-003 


RC103-391 
RP134-310 
RP118-310 


STOO0-007 


STO03-006 
STO0O1-006 
SZ001-011 


KK170-226 
KK170-210 
KK170-168 
KK170-211 
KKO000-016 
SZ000-007 


REV A 


7 
Q 


MANUFACTURER 
CODE| NUMBER 


99-33080 


CB9135 
RP134-310 
JAINO56 


STOO0~007 


PB15,8sta 


KK170-226 
KK170-210 
KK170-168 
KK170-211 
PS-70D=2 
J52304B 


‘EP DRIVE SCHEMATIC 


ULE M2E (M2E-1,M2E-2) 
REV._B 


4403 CHP TUE | 
INEUT PROGKAM 1/0 


Lo 15 BGAOUNDED 
D G2,3,4,E5 
PTL E CIACLIT 
ONITTED 

PL 3 CHPTUSE 
PLLVT 1S OMITTED 


MOC CHPTUBE 
INPUT PROCXARI 4 
-/8V 


FIN lo ¥: 


PIB V 
FUN! L OFEN 


REFERENCE 
SYMBOL 


DUN FWNNF EF 


101 


102,103 
104 
105 


101,102,103 


OPTIONS 


CONNECTORS (JACKS) 


CONNECTORS (PLUGS) 


INDUCTORS 


PARTS LIST wove 1403 & 1503 HEAD 


DESCRIPTION 


STANDARD MODULES 

Sweep Drive Module 

Marker Adder Module 
Oscillator Module Model 1403 
Oscillator Module Model 1503 


Single frequency marker, 1 to 1000 MHz 
(Specify Frequency) 


Harmonic markers 1, 10 and 50 MHz 


(Specify Frequency) 
IF Tracking Markers 
Automatic Level & Scope Indicators 
Automatic Frequency 


ASSEMBLIES 


RF Cable, 75 ohm 


RF Cable, 50 ohm 

RF Cable, 75 ohm 

RF Cable, 50 ohm 

RF Cable, 50 ohm 

RF Cable, 50 ohm 

RF Cable, 50 ohm 

RF Cable, 50 ohm 

S101 assembly with associated parts 
P101 assembly with associated parts 
Step Attenuator 75 ohm 

Step Attenuator 50 ohm 


12-pin receptacle 
Contact, female, for above 
Contact, male, for above 
15-pin receptacle 

Contact, female, for above 
BNC Cable jack receptacle 
BNC, receptacle 

BNC, Twinax receptacle 

Pin Socket, Teflon 


4-pin 
Contact, male, for above 
15-pin 
Contact, male, for above 


Fixed, 10uH 


M6S 


WAVETEK 
PART NO. 


M2E-2 
M5D 
M9JA 
M9S-1 


M6H 


M/E 
M8E 
M11E 


WX1403-Al1 
WX1503-A1 
WX1403-A2 
WX1503-A2 
WX1503-A3 
WX1503-A4 
WX1503-A5 
WX1503-A6 
B500-247 
B500-233 
[[sjepiaal 
bOso= 


MC000-030 
MC000-032 
MC000-033 
MCO000-016 
MC000-018 
MBO00-003 
JB109-111 
JBO00-015 
MC000-002 


MCO00-035 
MCO00-041 
MCO000-017 
MCO00-019 


LA001-010 


REV 


MANUFACTURER 
CODE} NUMBER 


M6H 


M7E 
M8E 
M11E 


WX1403-Al1 
WX1503-Al 
WX1403-A2 
WX1503-A2 
WX1503-A3 
WX1503-A4 
WX1503-A5 
WX1503-A6 
B500-247 
B500-2 33 
(Bye) Teel 
Ose 


1360-R1 
1433 

1434 
OZo— oR 
1855 
JBO00-003 
UG911A/U 
Bl=2235 
MC000-002 


1625-4P1 
1560 

L6259=1 52, 
1854 


ibs: 


A 


T 
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PREP RPP RP RPP RPP RPE 


PRPRPNRPRP PNB 


COR Corr 


REFERENCE 


PARTS LISThwover 1403 « 1503 weap 


DESCRIPTION 


LAMPS 
Indicator, incandescent 


RESISTORS 


Fixed, comp., 91k ohm 15% }w 


Variable, carbon 10k ohm 
Variable, carbon 10k ohm 


SWITCHES 


SPST 

So teecusnaon,= Dart or RLOZ or R105 
DPDT 

SPDT 

Push-button switch assembly 


MISCELLANEOUS MECHANICAL 


Knob, frequency 1403 
Knob, frequency 1503 
Knoh, attenuation 

Knob, Level 

Knob 23/32-dia. 

Push button, black plain 


MODULE REV A 
WAVETEK | MANUFACTURER| 7 
PART NO. ioe 

abe 


MBOOO0-003 | M-O 


RC103-391 | A-B 
RP134-310 | W-I 
RP118-310 | A-B 


STOO0-007 | W-I 


ST003-006 | C-K 
STO01-006 | C-K 
SZOOI1-Ol1l1 | C-L 


KK170-226 | W-I 
KK170-210 | W-I 
KK170-168 | W-I 
KK170-211 | W-I 
KKOO0-016 | BUK 
SZ000-007 | C-L 


99-33080 


CB9135 
RP134-310 
JAINO56 


STOO0~007 


7101P 
PB15,8sta 


KK170-226 
KK170-210 
KK170-168 


| KK170-211 


PS-/70D-2 
J52304B 
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SWEEP DRIVE SCHEMATIC 
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I0t3M4 EB2IMA 
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LEVEL 
PROGRAM 7. 


cig 


NOTE1: FOR ZOF_50n, 
50 AND THE © 
FROM THE MO 


HETERODYNE 
SWEEP OSCILLATOR SCHEMATIC 
MODULE .M9JA | MODULE M9KA 


| TO 300 MHz | TO 400 MHz - 
. REv_A_ 


R33 


HIS 


{,)31’ MODIFICATION 


AF 
J2 OUTPUT 
K) Z75 0 
(fee 2502 
SEE NOTE 


REFERENCE 
SYMBOL 


iD a aga ie pe 
host Lb, 32 
no S i551 590 
20522,24, 26 


PARTS LIST 


DESCRIPTION 


CAPACITORS 


Ceramic feedthru 6.8pF +10% 500V 


Composition, 3.9pF +10% 500V 
Composition, 2.4pF +10% 500V 
Ceramic disce., .luF +202 1OOV 
Ceramic feedthru 470pF +20% 500V 


DIODES 


Siiicou., junction, LOO p.i.V. /50mA 


INTEGRATED CIRCUITS 


Dual operational amplifier 8 pin in line 


RESISTORS 


Metal film, 178k ohm, matched set .1/% 


Metal film 10k ohm +17 

Variable, cermet, 20k ohm +10% 3/4W 
Fixed, comp., 470k ohm +10% %W 
Fixed, comp., 150k ohm +10% %W 
Fixed, comp., 10k ohm +10% %W 
Fixed, comp., 470 ohm +10% %W 
Fixed, comp., 2.2k ohm +10% %W 
Fixed, comp., 4.7k ohm +10% %W 
Fixed, comp., 100k ohm +10% %W 
Variable, cermet 100k ohm +10% 3/4W 
Fixed, 220k ohm +10% %W 
Fixed, 
Fixed, 
Fixed, comp. 
Fixed, comp., 1k ohm +10% %W 
Variable, cermet 1M ohm +10% 3/4W 
Fixed, comp., 27k ohm +10% %W 
Fixed, comp., 51k ohm +5% %W 
Fixed, comp., 2.2M ohm +5% %W 


comp. 
comp. 
comp. 


, 47k ohm +10% %W 
, 18k ohm +10% %W 
, 22M ohm +10% %W 


TRANSISTORS 


Panst saat. i1con 
N Channel JFET 
P.N.P. Silicon 


MODULE wx 


WAVETEK 
PART NO. 


CF102-R68 


CG101-239 
CG101-224 
CD103-310 
CF101-147 


DROOO-O01 
Ic000-005 


RX000-002 
RF213-100 
RE 0=320 
RC1O4-—447 
RC104-415 
RC104-310 
RC1LO4-147 
RC104-222 
RC1LO4-247 
RC104~—410 
RP130-410 


RC104-422 
RC104-347 
RC104-318 
RC104-622 
RC104-210 
RP130-510 
RC104-—327 
RC103-351 
RCLO3—522 


QA042-500 
QA054-580 
QB000-009 


REV 


ec 
CODE NUMBER 


1N4002 
{25500 


RX000-002 
RN55D 
89PR20K 
CB4741 
CB1541 
CB1031 
CB4711 
CB2221 
CB4721 
CB1041 
89PR100K 


CB2241 
CB4731 
CB1831 
CB2261 
CB1021 
89PR1imeg 
CB2730 
CB5135 
CB2255 


2N4250 
2N5458 
MPS 3702 
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Ch ee eS 
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HE TERODYNE 


ee eee ae eee SWEEP OSCILLATOR SCHEMATIC 
FROM THE MODULE NUMBER | MODULE .M9JA | MODULE M9KA 
| TO 300 MHz | TO 400 MHz - 
REv_A_ 
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+18 ry #18 
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500 500 
ae 22 D 
ie SA Ae od 121” MODIFICATION 
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‘Ona Om) SNS179 i ; y 2u5179 | 
RI7 Nas I 2 
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: L4 C7 
hea CRI | CR2 CR3 7/00 
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4IKSLS S.22uWkS,22uH 
C4 cS ce 
me TG foal /00 Tp 
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CRII 5 J2  UTPUT 
< 2752 
FOR 250.2 
€22}\= R5 31C23 L21 CRI3 SEE NOTE 
4.7uH INB2 


47 470 }39 


*2”MOD. 


MODULE ‘eis Rev 
MOKA B 
| WAVETEK | MANUFACTURER 
PART NO. |CODE) NUMBER 
RC104-247 A-B | CB4721 8 
RC104-047 | A-B | CB4701 4 
RC104-222 | A-B | CB2221 2 
RV102-310 | BOU | 3067P 1 
RC104-256 | A-B | CB5621 il 
RC104-310 | A-B | CB1031 4 
RC104-010 | A-B | CB1001 1 
RC104-112 A-B | CB1211 72 
RP129-210 | CTS | 3608S it 
RC104-033 | A-B | CB3301 2 
RC104-110 | A-B | CB1011 df 
RC104-147 | A-B | CB4711 6 
RC104-215 A-B | CB1521 a 
RC104-227 | A-B | CB2731 1 
RC104-133 | A-B | CB1331 1 
RC104-115 | A-B | CB1511 1 
RC104-022 | A-B | CB2201 1 
RC104-510 | A-B | CB1051 1 
RC104-522 | A-B | CB2251 1 
RP124-320 | A-B | WA2G032 2 
RC104-315 | A-B | CB1531 1 
RC104-447 | A-B | CB4741 1 
RC104-210 | A-B | CB1021 2 
RC104-212 | A-B | CB1221 il 
RC104-512 | A-B | CB1251 2 
RC104-227 | A-B | CB2721 1 
RC104-347 | A-B | CB4731 il 
RC104-122 A-B | CB2211 ue 
RC104-218 | A-B | CB1821 4 
RC104-118 A-B | CB1811 HE 
RC106-115 | A-B | EB1511 1 
RC104-R47 | A-B | CB4761 2D 
RCLO6-110 | A-B | EB1011 il 
RC105-068 | A-B | EB6805 il 
RC103-082 | A-B | CB8205 il 
RF407-500 | E-M | MF5C1ZTO i 
QA051-790 | RCA | 2N5179 8 
QBO00-009 | MOT | MPS3702 4 
QA038-541 G-E | 2N3854A ay 
QA054-580 | MOT | 2N5458 1 
QB000-010 | SPR | TD101 i 
QB000-018 | SSS | SD1006 2 
QB000-019 | sss | SD1005 1 
ee, Ve, 


uw 


PARTS LIST 


DESCRIPTION 


MODUL ee REV B 


50 ohm VERSION (OMIT "A" SUFFIX) 


CONNECTORS 


Jack, receptacle 50 ohm 


RESISTORS 


" _1" VERSION 


CONNECTORS 


Jack, receptacle, 50 ohm 


RESISTORS 


Fixed, comp., 22 ohm +10% *,W 


JFO00-005 | APL | 27-9 1 


Fixed, metal film 49.9 ohm +1% RF404-990 | E-M | MM5C1ZTO 1 


JFOOO-005 | APL | 27-9 al 


RC104-022 | A-B | CB2201 Al 


eee eo eNOS EE OR OCHE MAIC 
NOTE 2:‘-L" VERSION = OMITS C 50 TO 950 MHz (NOTE 1) 


PINS 4,5 § 8 ARE ON! 
SAG Ae — -LINEF NOS VERSION (SEE NOTE 2) 
“AVERSION (SEENOTE 3) 


NOTE 3: “A” VERSION = CHANGES 


PARTS AFFECTED AR 
NOTE 4: Q& AND Q7 UNASSIGN: REV B 


MI) SWEEP 
<) SAMPLE 
OT 
- v2 
a ( AE 
27 Qh OUT 
ZS5OS2 
CR4 
B/O 
47 


MONITOR 


M9JA 
PARTS LIST MODULE “* sev » PARTS LIST MODULE 25 sev PARTS LIST MOCUEE aa 
DESCRIPTION WAVETEK al REFERENCE DESCRIPTION WAVETEK | MANUFACTURER| 7 REFERENCE DESCRIPTION WAVETEK | MANUFACTURER] + 
PARTNO. |copeE!| NUMBER |0O SYMBOL PART NO. NUMBER |Q SYMBOL PART NO. [CODE] NUMBER Q 
“ "| CAPACITORS "R______s"_—-| RESISTORS 1 t 
1 | Composition .47pF +10% 500V cc101-147 | q-c | 9c. 47 2S eee? Fixed, comp., 4.7k ohm +10% iW RC104-247 | A-B | CB4721 8 50 ohm VERSION (OMIT "A" SUFFIX) 
2,4,11,13,14 Ceramic feedthru SO0pF +20% 250V CF104-150 | AER | EF4 131 | 24231246,51 
17,25, 28,32 4,23,33,70 | Fixed, comp., 47 ohm +10% %W RC104-047 | A-B | CB4701 4 "J "| CONNECTORS 
36,40 5,55 Fixed, comp., 2.2k ohm +10% }W RC104-222 | A-B | CB2221 2 2 Jack, receptacle 50 ohm JFO00-005 | APL | 27-9 1 
3 Ceramic disc 100pF +10% 1kV cD108-110 | RMC |c 1 6 Variable, wirewound, 10k ohm RV102-310 | BOU | 3067P il -s 
5,6,7 Ceramic feedthru 100pF +20% 250V CF104-110 | AER | EF4 3] | 2 Meee: comer) caw ONO ees 2 
8,43,45 Ceramic feedthru 470pF +20% 500V Getgt 147mersiWAsca711 a) a life? > | Fixed: 10k ohm +102 hu ae ame Tone co athe aptly ogy § pega oo oe eeiidied Wits ake 
9,12,14,24, | Electrolytic, .47uF +10% 50V CE113-447 | TRW | 935 ao) 9 Fixed, 10 ohm +10% \W RC104-010 | A-B | CB1001 1 - | 
30,31,33,34 oe 13,14 Fixed, 120 ohm +10% iW RC104-112 | A-B | CB1211 2 ~1' VERSION — 
35,38, 39,44 15 Variable, cermet 1k ohm RP129-210 | CTS | 360S 1 a 
10,23 Composition 3.9pF +10% 500V c¢102-239 | g-c | mc39 >| | 16.26 Fixed, comp., 33 ohm +10% }W RC104-033 | A-B | CB3301 2 CONNECTORS 
15,18 Ceramic disc .O0luF +20% 100V CD103-310 | SPR | T¢-S10 5 17,25,27,28| Fixed, comp., 100 ohm +10% W RC104-110 | A-B | CB1011 7 Jack, receptacle, 50 ohm JFO00-005 | APL | 27-9 1 
19,42 Ceramic feedthru 6.8pF +10% 500V cF102-Rr68 | a-B |Fasces9s | 2| | 22°24+,73 
20 Ceramic disc 270pF +20% 1kV cD102-127 | spr | SGA-T27 i 18,19,29,53| Fixed, comp., 470 ohm +10% iW RC104-147 | A-B | CB4711 6 RESTSTORS 
21 Ceramic disc 120pF +20% 1kV cp102-112 |spr|sca-r12 |1| | 2°°°8 en er ae ree eee : 
22 Composition 4.7pF +10% 500V ee1020 34 MENDES Mick 7 al eae Fixed, comp., 1.5k ohm +10% %W RC104-215 | A-B | CB1521 1 
26 Ceramic disc .025uF +20% 100v cD103-325 | spr | Tc-s25 iy bee eixed secomp 457 7e ohn ae ie uae | coe 73) : 
27 Composition 2.7pF +10% 500V CG101-227 | Q-c | Qc2.7 eles prety comp sa 33) ohn eae pee ite . 
29 Ceramic disc 10pF +.5% 1kV node orcesoin: '1.| | 22 Fixed, comp., 150 ohm +10% iW RC104-115 | A-B | CB1511 1 
37 Ceramic disc 15pF +5% 1kV cb101-015 | sPR |10rcc-915 |1 35 Fixed, comp., 22 ohm +10% *:W RC104-022 B | CB2201 1 
41 Ceramic disc .001uF +20% 1kV cb102-210 | spr |5ca-p10 | 1| | 2° rece a angie en SUE aoe a all etapaete A 
46 Electrolytic 10uF 25V CE105-010 | SPR | TE1204 1 37 Fixed, comp., 2.2M ohm +10% 4W RC104-522 | A-B | CB2251 1 
38,39 Variable, carbon 20k ohm +20% RP124-320 | A-B | WA2G032 2 
"y " CONNECTORS 40 Fixed, comp., 15k ohm +10% %W RC104-315 A-B | CB1531 1 
Rem lack. cece: . c 41 Fixed, comp., 470k ohm +10% XW RC104-447 | A-B | CB4741 1 
: ck, receptacle ee Pe pues zi 42,71 Fixed, comp., 1k ohm +10% W RC104-210 | A-B | CB1021 2 
43 Fixed, comp., 1.2k ohm +10% W RC104-212 | A-B | CB1221 1 
"CR " DIODES 44,49 Fixed, comp., 1.2M ohm +10% %W RC104-512 | A-B | CB1251 2 
2,3 Voltage variable capacitance peooo-005 | w-1 | pcooo-005 |3| | 2° ou gconn ge eee el Beg oe cee : 
Seedte13 )) Stitcon, point contact DG100-821 | SYL | 1N82AS Pipe. Fived cepa, tk On Oe Pie ge | CBa7 31 : 
8,9 Zener, 6.8V +10Z% DBO00-001 CRL | HW6.8 2 52 Fixed, comp., 220 ohm ae RC104-122 -| A-B | CB2211 if 
10 Silicon merion 100piV 750mA DROO0-001 ttR | 1N4002 1 57,62,63,67 | Fixed, comp., 1.8k ohm se *4W RC104-218 A-B | CB1821 4 
11,12 Silicon P.I.N. pP000-050 | w-1 |DP000-050 | 2| | 2 ECS aR COND (2 She oo, ag ee tem gas | ceteet 1 
60 Fixed, comp., 150 ohm +10% sW RC106-115 | A-B | EB1511 1 
"y " INDUCTORS 61,66 Fixed, comp., 4.7 ohm +10% W RC104-R47_ | A-B | CB4761 2 
i Fixed not assign || W-1 | ----- aa 65 Fixed, comp., 100 ohm +10% W RC106-110 | A-B | EB1011 I 
2 Fixed not assign | W-I | ----- | ee Fixed, comp., 68 ohm +5% *W RC105-068 | A-B | EB6805 1 
3 Fixed not assign | W-I | ----- poll EAE Fixed, comp., 82 ohm +5% %4W RC103-082 | A-B | CB8205 1 
4 Sicad WeeOee, | RCE eee Sh ve Fixed, metal film 75 ohm RF407-500 | E-M|MFSC1%TO | 1 
5 Fixed not assign | W-I | ----- -| |, = 
6,7,13 Fixed .22uH LAO05-RO2 | W-E | 506 3 TRANSISTORS 
8 Fined See |e ee ~ | | 1,2,4,5,8 | NPN, Silicon QA051-790 | RCA | 2N5179 8 
9,10 Fixed LA006-004 | W-1 | LAod6-004 | 2] | 9»10>21 
11,12,14,16 | Fixed LAQO6-010 | W-I |LA006-010 |7| | 3+7914,15 | PNP, Silicon pee ecce ase LES 3102 2011/4 
15.17.20 wie PE) ag ee Reiosi2 N channel JFET QA054-580 | MOT | 2N5458 1 
16,17 NPN, Silicon QB000-018 | Sss | sD1006 2 
HR er erst sions 18 NPN, Silicon QB000-019 | sss | SD1005 1 
1,10,58,64 | Fixed, comp., 680 ohm +10% %W RC104-168 | A-B | CB6811 4]: ae, aS l : fe. 


SWEEP OSCILLATOR SCHEMATIC 
450 TO950 MHz Wore 1) 
MODULE MQ9S ‘S/VERSION(GEE NoTE 2) 


NOTE /: AVAILABLE S500 70/000 MHz RANGE BY 
“A’VERSION (SEE NOTE 3) 


ADUUSTING LEAD LENGTHS /N OSC. COMPARTMENT 

NOTE 2:‘-l" VERSION = OMITS CKT. FOR EXTERNAL MON/TOR. 
PINS 4,5 § 8 ARE OMITTED ANO UNIT IS WIRED AS 

REVS oe 


SHOWN /N - — - LINES 
NOTE 3: “A” VERSION = CHANGES OUTPUT /MPEDANCE TO 75 Q 


PARTS AFFECTED ARE R8 AND V2. (SEE PARTS LIST) 
NQTE 4: Q6 AND Q7 UNASSIGNED 


47/3 


-/8 


OD gee 


2h 5058 


Ps 
2N328544 


C77 
LEVEL E ie 
IN 74 
O-/EV 


PARTS LIST MODULE  »»s-1 revs 


MANUFACTURER 
REFERENCE DESCRIPTION WAVETEK | MANUFACTURER | A 
SYMBOL PART NO. |CODE] NUMBER |Q 


RESISTORS 


Fixed, coi comp. 2.2Mohm +10% %W RC104-522 CB2251 
Fixed, comp. 1Kohm +10% iw RC104-210 CB1021 
Fixed, comp. 47Kohm +10% iW RC104-347 CB4731 


TRANSISTORS 


NPN, Silicon QA051-090 2N5109 
PNP, Silicon QBO00-009 MPS3702 
NPN, Silicon QA038-541 2N3854A 
N-channel JFET QA054-580 2N5458 
Dual NPN Silicon QB000-010 TD101 


""A'’ VERSION 


UW te CONNECTORS 

2 Jack, receptacle 75ohm il 
RY RESISTORS 

8 Fixed, metal film 75ohm +1% RF407-500 MF5C12TO | 1 


RKER ADDER SCHEMATIC 
Die Cae esis lS rs 
E OUTPUT 


REV_©& 
dR aul oS 
5] ies 
EXTERNAL | 
MARKER %-) 
INPUT 7 a 
.IV 
CR if ++I 
- 
cc . 
<< 
o) WON \ M5F OMIT 
C4 Ces Rel © PULSES Nd NY PARTS IN 
ae ZcT ae a NEON NN , 
20K° oO NN AREA 
BIRDY SLs R39 \ 
INPUT NACAN 
2 MV 
P TOP 
R3& 
Cs GSO 
3r La SS Q\6 | MARKER 
| f ) mesitez sO Orage sly 
aes 32V P TOP 
Qu 
CG 
i | 6.38 


EST ed a\ ICMIA 


PARTS LIST MODULE wos-1 rev 8 PARTS LIST MODULE 9s-1 revs 


WAVETEK | MANUFACTURER REFERENCE SESCHICTION WAVETEK | MANUFACTURER] 7 
SYMBOL PART NO. |CODE| NUMBER /|Q 


T 
PART NO. |CODE| NUMBER 


DESCRIPTION 


REFERENCE 
SYMBOL 


RESISTORS 
CAPACITORS | Fixed, comp. 2.2Mohm +10% %W RC104-522| A-B| CB2251 1 
Ceramic feedthru 470pF +20% 500V CF101-147 FA5SC Fixed, comp. 1Kohm 410% iw RC104-210| A-B CB1021 BE 
Ceramic feedthru l100pF +20% 250V CF104-110 EF4 Fixed, comp. 47Kohm +10% iW RC104-347| A-B CB4731 1 
Ceramic feedthru 500pF +20% 250v CF104-150 EF4 # 

TRANSISTORS 
Composition, .75pF +10% 500V CG101-175 OGN/5 NPN, Silicon QA051-090| SSS| 2N5109 1 
Composition ./5pF +10% 500V CG102-175 MCD PNP, Silicon QBOO0-009; MOT | MPS3702 4 
Ceramic feedthru 6.8pF +10% 500V CF102-R68 FASC NPN, Silicon QA038-541| G-E 2N3854A Z 
Ceramic disc 120pF +20% 1kvV CD102-112 5GA-T12 N-channel JFET QA054-580} MOT| 2N5458 i 
Ceramic disc 270pF +20% 1kV CD102-127 5GA-T27 Dual NPN Silicon QBOOO-010; SPR} TD101 1 
CONNECTORS "A'' VERSION 
Jack, receptacle, 50 ohm JFO00-005 27-9 
memes’ ape CONNECTORS 
=cEPEey Sere iitrnntae ety Z Jack, receptacle 75ohm JE0O00-004 APL 27-21 I 
Silicon, Point contact DG100-821 1N82AS "pt RESISTORS 
Voltage variable capacitance DCO00-008 DCO00-008 Sao pera, sag andy 
Sirieadunction 100 P.I.V. 750 mA DROOO-001 1N4002 S Fixed, metal film /5ohm 21% RF407-500 E-M | MFSC12TO | 1 
INDUCTORS 
Fixed LA006-004 LA006-004 
Fixed, .22uH LA005-R02 506 
Fixed Not Assign Not Assign 
eo Not Assign Not Assign 


Fixed Not Assign Not Assign 


RESISTORS 
Fixed, comp. 22Kohm +10% XW 
Fixed, comp. 68Kohm +10% %W 
Fixed, comp. 2.2Kohm +10% %W 
Fixed, comp. 100Kohm +10% %W 


Fixed, comp. 220ohm +10% %W 


RC104-322 
RC104-368 
RC104-222 
RC104-410 
RC106-122 


CB2231 
CB6831 
CB2221 
CB1041 
EB2211 


Fixed, comp. 390ohm +10% %W RC104-139 CB3911 
Fixed, comp. 47ohm +5% %W RC105-047 EB4705 


CB4701 
CB1011 
3067P 
CB2391 
CB7525 
CB4721 
CB4711 
WA2G032 
CB1531 
CB4741 


RC104-047 
RC104-110 
RV102-310 
RC104-239 
RC103=275 
RC104-247 
RC104-147 
RP124-320 
RC104-315 
RC104-447 


Fixed, comp. 47ohm +10% LW 
Fixed, comp. 100ohm +10% %W 
Variable, wirewound 10Kohm 
Fixed, comp. 3.9Kohm +10% %W 
Fixed, comp. 7.5Kohm +5% *W 
Fixed, comp. 4.7Kohm +10% %W 
Fixed, comp. 470ohm +10% *%W 
Variable, carbon 20Kohm +202Z 
Fixed, comp. 15Kohm +10% %W 


Fixed, comp. 470Kohm +10% W 


Fixed, comp. 1.2Mohm +10% *W RC104-512 CB1251 
Fixed, comp. 2.7Kohm +10% %W RC104-227 GB2721 


CB1031 
CB2211 
CB1221 
CB1051 


RC104-310 
RC104-122 
RC104-212 
RC104-510 


Fixed, comp. 10Kohm +10% %%W 
Fixed, comp. 220 ohm +10% %W 
Fixed, comp. 1.2Kohm +10% %W 


Fixed, comp. 1Mohm +10% LW 


MARKER ADDER SCHEMATIC 
SWEEP SAMPLE INPUTS hep OO Re ti DMS el Sis 


UHF V. SWEEP SAMPLE OUTPUT x 
= . = REV == 
sates D4 
aa Lees SWE 
Se Uae cict SAMPLE ial 
Zootuf, cj7} O5urF CRS CRE R Biber 
FALS AZZAR4S 4 


Wier SAMPLE 


ay SOO 


EXTERNAL 
MARKER (9; Ufo. 
INPUT _ BY ‘= ZA CcI> 
IV SE SF SHOWN coo! be 
= Q2 MSDOMIT PARTS = 
Z2N508& IN SHADED AREA 
es) AND CONNECT C-I7 eS eee 
iT oe he DIRECTLY TO 12 SS \ Se 
Loe : ONE45R se ‘ ~ i a, \ . 
ae 270 R50 = \N QO 6-8 B PULSES 
= ang i eye NO Ni Ne MARKER 
Bye st Reaceralay A | RS \ : ieee 
LEVEL | Sage | Gp SE NAR VEE 
C4 Rah ae (ae Re x SN 
ae ZOK 470K | TDIOI = pos Beeel ree WN PARTS IN 
2a +18 Sei er 3 Raves NN N SHADED 
BIRDY aa OR 20K- WA AREA 
7 SLs R39 
INPUT WRr&XZean 
12 MV 
a Rese a1 
: QAs 
= seed } MPS3702 te 
Parra Ss A ae | MARKER 
ee MPS370Z OUT PUT 
\ ee 32VP TOP 
C13 Ql 
eel7 
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O5uF Raq / 7 22k 
9 ‘e 2N 3854 
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Nn 
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= 
=e 
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MARKER 
WIDTH tA I2 MA 


PARTS LIST MODULE sp _ rev c 


MANUFACTURER 
REFERENCE DESCRIPTION WAVETEK T 
SYMBOL PART NO. |CODE| NUMBER /|Q 


RESISTORS 


Fixed, comp., 100 2 +10% Ww RC104-110 CB1011 
Fixed, comp., 47 2 +5% *sW RC105-047 EB4705 
Fixed, comp., 47 2 +5% XW RC103-047 CB4705 
Fixed, comp., 2.2M 2 +10% %W RC104-522 CB2251 
Fixed, comp., 470k 2 +10% %W RC104-447 CB4741 
Fixed, comp., 220 2 +10% *W RC104-122 CB2211 


TRANSISTORS 


NPN, Silicon QA050-880 2N5088 
6 P-channel, JFET QA054-610 2N5461 
de) Dual eNPN; 511 1con QBO00-010 TD101 
8,9,10,14 | PNP, Silicon QBO00-009 
Ha NPN, Silicon QA038-541 
12 N-channel, JFET QA054-580 2N5458 


G MARKER SCHEMATIC 
ODULE M7E REVO” 


TRACALME 
MABRER 
OTFUT 


BEF ERENCE 
MASHER 
OTEUT 


PARTS LIST 


MODULE > rev c PARTS LIST MODULE wsv reve 
a hate DESCRIPTION WAVETEK if REFERENCE WAVETEK 
E| NUMBER |Q SYMBOL PART NO. 
CAPACITORS 
Sec Ceramic feedthru, 500pF +20% 250V CF104-150 |AER | EF4 3 ee 
2 Ceramic disc., .025uF +20% 100V CD103-325 |SPR | TG-S25 1 Fixed, comp., 100 2 +10% Ww RC104-110 | A-B | CB1011 1 
3,4,5,6,14 | Ceramic feedthru, 6.8pF +10% 500V CF102-R68 |A-B | FASC 7 Fixed, comp., 47 2 +5% *W RC105-047 | A-B | EB4705 1 
e235 ~ Fixed, comp., 47 2 +5% %W RC103-047 | A-B | CB4705 1 
a Electrolytic, 1l0uF 25V CE105-010 |SPR | TE-1204 1 Fixed, comp., 2.2M 2 +10% %W RC104-522 | A-B | CB2251 1 
8,23,24,26 | Ceramic feedthru, 470pF +20% 500V CF101-147 |A-B | FASC 5 Fixed, comp., 470k 2 +10% %W RC104-447 | A-B | CB4741 1 
“= Fixed, comp., 220 2 +10% *W RC104-122 | A-B | CB2211 1 
Ceramic disc., 200pF +20% 1kV CD102-120 | SPR | 5GA-T20 1 
Ceramic disc., .003uF +20% 1kV CD102-230 |SPR | 5GA-D30 | 1 Js 
Ceramic disc., .05uF +20% 100V. cD103-350 |SPR | TG-S50 4 NPN, Silicon QA050-880 | MOT | 2N5088 5 
Ceramic disc., .005uF +20% 100V CD103-250 | SPR | TG-D50 1 igre men OR034- 610 PMOTE aera: } 
Ceramic disc., 470pF +20% 1kV CD102-147 |SPR | 5GA-T47 1 , Dual, NPN, Silicon QB000-010 | SPR | TD101 - 
Ceramic disc., 120pF +20% 1kV CD102-112 |SPR | 5GA-T12 | 1 Shas LO LimeEvE set iicon QB000-009 | MOT | MPS3702 | 4 
Electrolytic, 100uF 25V CE104-110 |SPR | TE-1211 2 Il NPN, Silicon QA038-541 | G-E | 2N3854A l 
12 N-channel, JFET QA054-580 | MOT | 2N5458 1 
CONNECTORS 
Jack, receptacle, 50 2, subminiature JFO00-005 | APL | 27-9 4 
DIODES 
SIlicon, point contact DG100-821 | SYL 1N82AS 2 
Silicon, junction, 100piV 750mA DROOOQ-001 | ITT 1N4002 i. 
Silicon, P.I.N. DP000-040 | W-I | DP000-040 | 1 
INDUCTORS 
Fixed, 10mH LA004-310 | JEF | 15S103K 1 
Fixed, .22uH LAOO5-RO2 | W-E 506 1 
Fixed, ----- LA006-010 | W-I | LA006-010 | 1 
RESISTORS 
Fixed, comp., 680 2 +10% %W RC104-168 | A-B | CB6811 3 
Fixed, comp., 56 2 +10% %W RC104-056 | A-B | CB5601 2 
is 26,60,61 | Fixed, comp., 47k 2 +10% LW RC104-347 | A-B | CB4731 4 
5,7,9,12,15| Fixed, comp., 22k 2 +10% ‘iW RO104=322) A-BalecCB2231 8 


18, 38,39 
6,10,13,16| Fixed, comp., 270 2 +10% %W RC104-127 | A-B | CB2711 5 
19 
8,11,14,17| Fixed, comp., 5.6k 2 +10% %W RC104-256 | A-B | CB5621 4 
Fixed, comp., 1M 2 +10% %W RC104-510 | A-B | CB1051 2 
Fixed, comp., 10M 2 +10% %W RC104-610 | A-B | CB1061 1 
Fixed, comp., 3.3k 2 +10% %W RC104-233 | A-B | CB3321 2 
RC104-310 | A-B CB1031 7 


Fixed, comp., 10k 2 +10% LW 


Fixed, comp., 4.7k 2 +10% %W RC104-247 | A-B | CB4721 2 
Fixed, comp., 2.2k 2 +102 WwW RC104-222 | A-B | CB2221 2 
Fixed, comp., 220k 0 +10% *4W RC104-422 | A-B | CB2241 1 
Fixed, comp., i.8k 2 +10% %W RC104-218 | A-B | CB1821 1 
Fixed, comp., fe Q +10% LW RC104-210 | A-B | CB1021 5 
Variable, carbon 20k N+20% LW RP124-320 | A-B | WA2G032 #2 

RC104-227 | A-B | CB2721 2 


Fixed, comp., 2./k 2 +10% LW 


IF TRACKING MARKER SCHEMATIC 
OPTION B MODULE M7E rev _B_ 
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Z re = MABKER 
ce OUTPUT 
28 3 27/2r 
O2SY, aT > tages 
> 
oo S | | S 35/3 
Si 
SIS 
S x2 
AZZ 0 
27 ae, 
<5 425 a 
i IS238H 
7 C27 Pr ey 
WUT 2oryge ea) eve 
D) 
Ber REG 
C22 > 22H 27H ‘ 
Ny x3 
i BEL ERENCE 
Ps MAEHER 
OO lyf c33 is 
Oss * 
O54 
>» 
B50 PAOWT C = 
/OO/F #/8 
ASL 
CF iA J Se We ab 
< | Nay oe ery /3aM QEC 
a Wat B ‘ ‘i ¢ 
720K ——iet ae = x4 ‘Ss 
LOU NSETAIY 0 


20o 


(Mad > 4f - 
Se 


‘OS yf wisd a 


Y3c 


US 


Ow 


PARTS LIST MODULE we revs 


MANUFACTURER 


WAVETEK 
PART NO. 


DESCRIPTION 


REFERENCE 
SYMBOL 


INTEGRATED CIRCUITS 
Operational amplifier, 8 pin, in line IC000-002 


N5741V 


RESISTORS 


aay Fixed, comp., 56 ohm +10% %W RC104-056 CB5601 

Variable carbon 1k ohm +20% RP124-210 WA2G032 
&,i1,16 Fixed, comp., 22M ohm +10% %W RC104-622 CB2261 
pl is ee hy | Fixed, comp., 220 ohm +10% %W RC104-122 CB2211 
6,23 Fixed, comp., 47 ohm +10% iW RC104-047 CB4701 
1,284,19 Fixed, comp., 1k ohm +10% %W RC104-210 CB1021 
S31A25.C Fixed, comp., 27k ohm +10% %W RC104-327 CB2731 


35A,B,C,43, 
44 


9 Fixed, comp., 68 ohm +10% %W RC104-068 CB6801 
10 Fixed, comp., 56k ohm +10% %W RC104-356 CB5631 
12,21,22,40| Fixed, comp, comp., 22k ohm +10% %W RC104-322 CB2231 


46 


15,20 Fixed, comp., 10 ohm +10% %W RC104-010 CB1001 
18,26,27,28A Fixed, comp., 2.2k ohm +10% %W RC104-222 CB2224 


BPCh 32s. BC. 
54 


24 Fixed, comp., 4.7k ohm +19% %W RC104-247 CB4721 
25 Fixed, comp., 68k ohm +10% %W RC104-368 CB6831 


29A,B,C,34 Fixed, comp., 10k ohm +10% %W RC104-310 CB1031 


A,B,C, 39, 42 

SOACBE Ge Fixed, comp., 1.8M ohm +5% %W RC103-518 CB1855 3 
33A,B,C,41 | Fixed, comp., 1M ohm +10% %W RC104-510 CB1051 4 
363/545 Fixed, comp., 18k ohm +10% %W RC104-318 CB1831 3 
38 Fixed, comp., 47k ohm +10% %W RC104-347 CB4731 1 
47 Fixed, comp., 1.5M ohm +10% %W RC104-515 CBI55i 1 
48 Fixed, comp., 470k ohm +102 LW RC104-447 CB4741 ut 
49,50 Fixed, comp., 100k ohm +10% %W RC104-410 CB1041 2 
51 Variable, cermet 20k ohm +20% RP129-320 3608S He 
52 Fixed, comp., 3.9k ohm +10% %W RC104-239 CB3921 1 
53 Fixed, comp., 270k ohm +10% %W RC104-427 CB2741 a 
555.50 Fixed, comp., 22 ohm +10% %W RC104-022 CB2201 2 


57% Fixed, comp., 3.9M ohm +10% Ww RC104-539 
ive - TRANS FORMERS 


10° turn’ Prim; 2) taurn,szeturn sec. not assign W-I | ----- 


TRANSISTORS 
BESS ye N channel dual gate IGFET QBO000-020 
8A | NPN Silicon QA038-541 
G 


2N3854A 


NPN, Silicon 
PNP, Silicon 


2N5179 
MPS 3702 


QA051-790 
QB000-009 


RKER ADDER SCHEMATIC 
DDULE M5D,MSE,MSF 


LE OUTPUT 


REV_P 
a 
Geld az 
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R2 4 = 

EXTERNAL | 56 
MARKER = 

INPUT ay ae 
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| 72 laid aS 


He) \ OE BLES PULSEN 

SS Ni <u AMARKER 

mal NS KAUN PUT. 
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As*t Oe ee poles SON 

Bas Naa SIZE SISOS 


2 RAO SK 
BIRDY | — | eS XX 


MSF OMIT 
PARTS IN 
SHADED 
AREA 


INPUT 


12 MV 
P TOP 


(LILLE NN 


P] 
iw 
N 
nn 
mu 


ne IOK 


ae Sere 


R38 
22K cl4 


ite / a 2N 385 ns 
he 4A 


6.8 R37 
M ) G80 


37 6.8 
tls R34 Decadal as Tas 
ne) a wiestoz| | OUTPUT 
KY 32VP TOP 


-IB co7 +18 C29 
lakes 1a0u 


C24 
ea iat 


a +18 
ee Ic MA 


Fixed ---- 
Variable 

Fixed, 2.2uH +102 
Variable ---- 


not assig 
LA001-R22 
not assig 


15 


PARTS LIST MODULE = prev 3 PARTS LIST MODULE we Revs 
REFERENCE BEeCCIETION WAVETEK | MANUFACTURER] 7 REFERENCE DESCRIPTION WAVETEK | MANUFACTURER | 7 
SYMBOL PARTNO. |copE] NUMBER |O SYMBOL PARTNO. [cope] NUMBER | Q 
Saale CAPACITORS Coe INTEGRATED CIRCUITS 
1,2 e x = Sw 
3° pene ce” foipegioe iv seeprarees nee Operational amplifier, 8 pin, in line 1c000-002 | sic | N5741V 1 
; ie = 
4,15 Ceramic disc, lOpF +5% 1kV cD101-010 10TCC-Q10 RESISTORS 
2 i B aoe 
eel Ceramic disc, .05uF "+20% 100V CD103-350 TG-S50 FEL, atin 1d ome canes RC104-056 | A-B | CB5601 9 
42.55% Variable carbon 1k ohm +20% RP124-210 | A-B | WA2GO32 | 1 
: Fixed, comp., 22M ohm +10% %W RC104-622 | A-B | CB2261 3 
eee Ceramic disc, .OluF +20% 100V €D103-310 TG-S10 Fixed, comp., 220 ohm +10% ‘W RE104=122 1-A—-B. 1 CB2Z2LE 3 
: . Fixed, comp., 47 ohm +10% iW RC104-047 | A-B | CB4701 2 
8.9.23,28, | Ceramic disc, .025uF +20% 100V CD103-325 TG-S25 Fixed, comp., 1k ohm +10% Ww RC104-210 | A-B | CB1021 3 
Ceramic disc, .OOluF +20% 1kV CD102-210 5GA-D10 2 Fixed, comp., 27k ohm +10% “qW RC104-327 | A-B | CB2731 9 
" aa 35A,B,C,43, 
y 44 
larry ae oo aad Benn tees erect oas 9 Fixed, comp., 68 ohm +10% kW RC104-068 | A-B | CB6801 | 1/ 
penn apes 120pF 45% 1kV aN yresih GiEntB 10 Fixed, comp., 56k ohm +10% kW RC104-356 | A-B | CB5631 1 
eS peeathen 500pF +20% 250V anit ote a 12,21,22,40| Fixed, comp, comp., 22k ohm +10% XW RC104-322 | A-B | CB2231 5 
5 46 
i fo D =. l CU- 68 5 
eee pir a a =e a Paes ee 15, 20 Fixed, comp., 10 ohm +10% %:W RC104-010 | A-B | cB1001_ ‘| 2 
‘ache aaalple peste eee Sete TA ae 18,26,27,28A Fixed, comp., 2.2k ohm +10% 4W RC104-222 | A-B | CB2221 10 
+ ) 
Composition, 2pF +10% 500V CG101~-220 Qc2.0 B,C, 32A,B,C, 
%, D102-12 5GA-T20 
Ceramic disc, 200pF +20% 1kV Cc 0 Feces 1s Cee: fs Ete eRe ee Eee : 
cerantcfeedtra, tpt sian stay | crtenass| top| rs Saeed esthon 1a on sua marso|ts| Gust |e 
Ceramic disc, .02uF +20% 100V CD103-320 TG-S20 Da todd > os T1iVe % = oe 
aa NSB S539 542 
.47uF +10% CE113-447 935 Dod al sola, 
See cic: eau ze CE105-010 TE1204 30A,8,C, Fixed, comp., 1.8M ohm +5% “W RC103-518 | A-B | CB1855 3 
Ceramic ei 470pF +20% 500V CF101-147 FASC 33A,B,C,41 | Fixed, comp., 1M ohm +10% %W RC104-510 | A-B | CB1051 4 
era , pF +2U¢ 36 ,37,45 Fixed, comp., 18k ohm +10% 4W RC104-318 | A-B | CB1831 3 
Fixed, comp., 47k ohm +10% %W RC104-347 | A-B | CB4731 1 
CONNECTORS = 
URS Fixed, comp., 1.5M ohm +10% %W RC104-515 | A-B |} CB1551 1 
- Z/— ; > a 
Jack receptacle, 50 ohm subminiature JFO00-005 9 Figeds (coupe hy ol ohenae 10% : ee | eae : 
CRYSTALS Fixed, comp., 100k ohm +10% % RC104-410 | A-B CB1041 2 
X330.SOS*S X¥X000-331 XxX000-331 Variable, cermet 20k ohm ei RP129-320 | CTS 360S z 
X36W ¥x000-361 Xx000-361 Fixed, comp., 3.9k ohm +10% LW RC104-239 | A-B CB3921 1 
X36W XX000-361 XX000-361 Fixed, comp., 270k ohm +10% %W RC104-427 | A-B | CB2741 1 
2 XX000-361 Fixed, comp., 22 ohm +10% %W RC104-022 | A-B | CB2201 2 
X36W at 10.0000 MHz XX000-361 Fixed, comp., 3.9M ohm +10% W RC104-539 | A-B | CB3951 
toa TRANS FORMERS 
Silicon, Junction, 100piV 750mA DROOO-001 1N4002 10 turn Prim, 2 turn, 2 turn sec. not assign W-I | ----- = 
Germanium, point contact DG100-341 1N34AS peer eran’ 
N channel dual gate IGFET QBO00-020 | RCA 40841 3 
INDUCTORS NPN Silicon QA038-541 | G-E | 2N3854A 12 
Fixed, .22uH LA001-R02 US) 
Ones ---- i; NPN, Silicon QA051-790 | RCA | 2N5179 2 
ag LA006-004 LA006-004 PNP, Silicon QBO000-009 | MOT | MPS3702 2 


MARKER ADDER SCHEMATIC 


SWEEP SAMPLE INPUTS MODULE MSD,M5E,MSF 
SWEEP SAMPLE OUTPUT D 
ae as a sme 
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Ses | | +18 R55 3 Bars wi N suaveo 
BIRDY 5.6K 270 K | ree WS N AREA 
Ri2 aa taal » R39 
INPUT 1 | = NS \ 
ign 22K ae ae RS 22.K \ 
-18 | 
P TOP nO | 
4 
cS Z2N508e +18 fone Boi as R32 R36 
5 . C2 : 
RI4 w a) ee ff es = ‘OSuF] R34 (a Gib | Pees ae 
S.GK ae 270 ; S QT TDIO! : R3l x MPS3T0Z 
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W/IDTH oan IC MA 


PARTS LIST MODULE sp _ rev c 


MANUFACTURER 
REFERENCE DESCRIPTION WAVETEK | MANUFACTURER | a 
SYMBOL PART NO. |CODE| NUMBER |Q 


7813 
8,9,10,14 


RESISTORS 

Fixed, comp., 100 2 +10% XW 
Fixed, comp., 47 2 +5% *W 
Fixed, comp., 47 2 +5% %W 
Fixed, comp., 2.2M 2 +10% XW 
Fixed, comp., 470k 2 +10% %W 
Fixed, 220 2 +10% Ww 


TRANSISTORS 

NPN, Silicon 
P-channel, JFET 
Dual, NPN, Silicon 
PNP, Silicon 

NPN, Silicon 
N-channel, JFET 


RC104-110 
RC105-047 
RC103-047 
RC104-522 
RC104-447 
RC104-122 


QA050-880 
QA054-610 
QB000-010 
QB000-009 
QA038-541 
QA054-580 


CB1011 
EB4705 
CB4705 
CB2251 
CB4741 
CB2211 


2N5088 
2N5461 
TD101 
MPS3702 
2N3854A 
2N5458 


IY SCHEMATIC 
MIE REVeE. 


AUTO 
TUNING 
PROGRAM 
os 
100K 
A8 
CONT AOL. LO| 
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Coane T) AaNS458 CAPTURE 
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a en 
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C8 
6.8 
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Clé 
in lOmuF 
TCHED PAIR 


REFERENCE 
SYMBOL 


ci #: " 
r19,20 

2 
3,4,9,6,14 
15,25 

7 
8,23,24, 26 
28 

9 

10 

fr te, 13, E72 


"CR " 


6,10,13, 16 
19 
8,11,14,17 
20,50 

21 

22,30 
23,24,29, 32 
35,57,58 


PARTS LIST 


DESCRIPTION 


CAPACITORS 


Ceramic feedthru, 500pF +20% 250V 
Ceramic disc., .025uF +20% 100V 
Ceramic feedthru, 6.8pF +10% 500V 


Electrolytic, l0uF 25V 
Ceramic feedthru, 470pF +20% 500V 


Ceramic disc., 200pF +20% 1kV 
Ceramic disc., .003uF +20% 1kV 
Ceramic disc., .O5uF +20% 100V. 
Ceramic disc., .005uF +20% 100V 
Ceramic disc., 470pF +20% 1kV 
Ceramic disc., 120pF +20% 1kV 
Electrolytic, 100uF 25V 


CONNECTORS 
Jack, receptacle, 50 2, subminiature 


DIODES 

SIlicon, point contact 

Silicon, junction, 100piV 750mA 
Silicon, P.I.N. 


INDUCTORS 
Fixed, 10mH 
Fixed, .22uH 
Prise.) ———-—— 


RESISTORS 

Fixed, comp., 680 2 +10% %W 
Fixed, comp., 56 2 +10% %W 
Fixed, comp., 47k 2 +10% %W 
Fixed, comp., 22k 2.+10% *%W 


Fixed, comp., 270 2 +10% *%W 


Fixed, comp., 5.6k 2 

Fixed, comp., 1M 2 +10% *%W 
Fixed, comp., 10M 2 +102 LW 
Fixed, comp., 3.3k 2 +102 LW 
Fixed, comp., 10k 2 +10% *W 


Fixed, comp., 4.7k 2 +102 LW 
Fixed, comp., 2.2k 2 +10% “W 
Fixed, comp., 220k 2 +10% %W 
Fixed, comp., i.8k 2 +10% LW 
Fixed, comp., lk 2 +10% %W 

Variable, carbon 20k 2+20% %W 
Fixed, comp., 2./k 2 +10% LW 


MODULE 


M5D 


REV C 


WAVETEK | MANUFACTURER| 7 
PART NO. |CODE] NUMBER | Q 


CF104-150 
CD103-325 
CF102-R68 


CE105-010 
CF101-147 


CD102-120 
CD102-230 
CD103-350 
CD103-250 
CD102-147 
CD102-112 
CE104-110 


JFOO0-005 | APL 


DG100-821 
DROOO-001 
DPO000-040 


LA004-310 
LAO05-R02 
LA006-010 


RC104-168 
RC104-056 
RC104-347 
RC104-322 


RC104-127 


RC104-256 
RC104-510 
RC104-610 
RC104-233 
RC104-310 


RC104-247 
RC104-222 
RC104-422 
RC104-218 
RC104-210 
RP124-320 
RC104-227 


EF4 
TG-S25 
FA5C 


TE-1204 
FA5C 


5GA-T20 
5GA-D30 
TG-S50 

TG-D50 

5GA-T47 
5GA-T12 
TE-1211 


27-9 


1N82AS 
1N4002 


DP000-040 


15S103K 
506 


LA006-010 


CB6811 
CB5601 
CB4731 
CB2231 


CBZ 71 


CB5621 
CB1051 
CB1061 
CB33521 
CB1031 


CB4721 
CB2221 
CB2241 
CB1821 
CB1021 
WA2G032 
GB2721 


ee ll el 


em NO 


PARTS LIST 


RESISTORS 

Fixed, comp., 100 2 +10% %W 
Fixed, comp., 47 2 +5% *W 
Fixed, comp., 47 2 +5% %%W 
Fixed, comp., 2.2M 2 +10% XW 
Fixed, comp., 470k 2 +10% %W 
Fixed, comp., 220 2 +10% *W 


TRANSISTORS 
NPN, Silicon 
P-channel, JFET 
Dual, NPN, Silicon 
PNP, eo tlicon 

NPN, Silicon 
N-channel, JFET 


MODULE 


REFERENCE WAVETEK 
SYMBOL Do PART NO. 


RC104-110 
RC105-047 
RC103-047 
RC104-522 
RC104-447 
RC104-122 


QA050-880 
QA054-610 
QB000-010 
QBO00-009 
QA038-541 
QA054-580 


MANUFACTURER 
CODE| NUMBER 


M5D REV £ 


CB1011 
EB4705 
CB4705 
CB2251 
CB4741 
CB2211 


2N5088 
2N5461 
TD101 
MPS3702 
2N3854A 
2N5458 
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AMPLIFIER SCHEMATIC 
PIEVONSIE: Rip: 


REV, A _ 


J ci RI LI 
47 ISO 22H 


PARTS LIST | MODULE mt rev = 


DESCRIPTION WAVETEK | MANUFACTURER| + 
PART NO. |copE| NUMBER |Q 


CAPACITORS 
Ceramic feedthru, 6.8pF +10% 500V 


! REFERENCE 
SYMBOL 


CF102-R68 FA5C 


Ceramic disc, 200pF +20% 1kV CD102-120 5GA-T20 


3,11 Mylar paper, .022uF +10% 100V CP103-322 WMF 
4 Mylar paper, .0022uF +10% 200V CP101-222 WMF 
9 Ceramic disc, .OluF +20% 100V CD103-310 TG-S10 
10 Mylar paper, .047uF +10% 100V CP103-347 WMF 
13,14 Ceramic feedthru, 470pF +10% 500V CF101-147 FA5C 


15,16 Electrolytic, l0uF 25V CE105-010 TE1204 


DIODES 
Silicon Junction, 100piV, 750mA 


DROOO-001 1N4002 


INTEGRATED CIRCUITS 
Dual operationam amplifier 8 pin 


Ic000-005 MC1458CP1 


RESISTORS 


rt 22 Fixed, comp., 10k 2 +10% %W RC104-310 CB1031 
2,4,9 Variable, cermet, 20k Q RP130-320 89PR20K 
3 a de Fixed, comp., 470k 2 +10% iW RC104-447 CB4741 
aaa F Fixed, comp., 4.7k 2 +10% W RC104-247 CB4721 
6 Fixed, comp., 20k 2 +5% %W RC103-320 CB2035 
7 Fixed, comp., 33k 2 +10% %W RC104-333 CB3331 
8,13,14,15| Fixed, comp., 100k 2 +10% *%W RC104-410 CB1041 


16,20,27 

10,.28 Fixed, comp., 10M 2 +10% *W 
11,12, 32 Fixed, comp., 100M 2 +10% %W 
18,19,24,29, Fixed, comp., 47k 2 +10% XW 


CB1061. 
CB1071 
CB4731 


RC104-610 
RC104-710 
RC104-347 


23 Fixed, comp., 18k 2 +10% %W RC104-318 CB1831 
26 Fixed, comp., 220k 2 +10% %W RC104-422 CB2241 
31 Fixed, comp., 120k 2 +10% %W RC104-022 CB1241 
33 Fixed, comp., 22M 2 +10% %W RC104-622 CB2261 
34 Fixed, comp., 120k 2 +10% %W RC104-022 CB2201 
35 Fixed, comp., 27 2 +10% iW RC104-027 CB2701 


Q TRANSISTORS 
1,2,3,8,10] N-channel JFET, Silicon 


QA954-580 2N5458 


QB000-017 
QBO000-009 
QA038-541 


QBOO00-017 
MPS3702 
2N3854A 


4/5 N-channel JFET, matched pair 
Sar PNP, Silicon 
9 NPN, Silicon 


AMPLIFIER SCHEMATIC 
FARO) Sie wiets 


REV, A _ 


HIE a LI 
ae 7 1S0 2.24H 


1 F Ss 
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a I8K -I8 © a ~1BV 
O25 nF ee Tan on 


PARTS LIST 


CAPACITORS 
Ceramic disc 
Ceramic disc 
Ceramic disc 
Ceramic disc 
Ceramic disc 68pF +5% 1kV 
Electrolytic .47uF 

Ceramic feedthru 500pF +20% 250V 


CONNECTORS (JACK) 
BNC Jack Receptacle 


47pF +5% 1kV 
.025uF +20% 100V 
.OluF +20% 100V 
15pF +5% 1kV 


CONNECTORS (PLUG) 
BNC, Cable 
BNC, Twinax cable 


INDUCTORS 
Fixed, 2.2uH 
Fixed, -22uH 


RESISTORS 
Fixed, comp 
Fixed, comp 
Fixed, comp 
Fixed, comp 
Fixed, comp 
Fixed, comp 
Fixed, comp 
Fixed, comp 
Fixed, comp 


150 ohm +10% %W 
47k ohm +10% 44W 
2.7k ohm +10% %W 
22k ohm +10% %W 
1k ohm +10% %W 
4.7k ohm +10% %W 
18k ohm +10% 
680 ohm +102Z 
100 ohm +10% 


ge ge 
cates Fs 


TRANSISTORS 
N channel IGFET, Silicon 
NPN, Silicon 


PROBE 


en 
REFERENCE DESCRIPTION WAVETEK | MANUFACTURER| 7 
SYMBOL PART NO. Cope} NUMBER |Q 


CD104-047 
CD103~325 
CD103-310 
CD101-015 
CD101-068 
CE113-447 
CE104-150 


JB109— UL 


JB100-883 
JBO000-016 


LA0O1-R22 
LA001-R02 


RC104-115 
RC104-347 


RC104-227 


RC104-322 
RC104-210 
RC104-247 
RC104-318 
RC104-168 
RC104-110 


QB000-020 
QA051-790 


RB REVA 


LOTCU-Q47 |1 
TC-525 i 
T6-S10 i 
10TCC-015 jm 
LOTCU-Q68 /1 | 
935 ul 
EF4 ; 
UG911A/U {1 
UG88C/U |1 
31-224 iy 
15 2 
15 2 
GB151% ‘1 | 

| CB4731 pe 
CB2721 11 | 
CB2231. | 
CB1021 aa 
CB4721 2 
CB1831 '2 
CB6811 11 
CB1011 i 
40841 i! 
2N5179 1 
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PARTS LIST MODULE s Rev A 
25-1400 _ 


MANUFACTURER 
REFERENCE DESCRIPTION WAVETEK T 
SYMBOL PARTNO. |cope| NUMBER |Q 


CAPACITORS 


Ceramic disc, 47pF +5% 1kV CD-104-047 1OTCU-Q47 
Ceramic disc, 20pF +5% 1kV CD-101-020 LOTCC-Q20 
Ceramic disc, 120pF +5% 1kV CD-104-112 LOTCU-T12 
Ceramic feedthru, SOOpF +20% 250V CF-104-150 EF4 
Ceramic feedthru, 470pF +20% 500V CF-101-147 FA5C 
Variable, ceramic, 4/20pF CV-105-020 S-TRIKO 
Variable, ceramic, 1/6pF CV-106-R60 2222-802 
Ceramic disc, from 4.7 to 20pF CD=101" === 1OTCL 


varies with marker freq. 

Ceramic disc, .OluF +20% 100V 
Ceramic disc, .05uF +20% 100V 
Ceramic feedthru, 6.8pF +10% 500V 


CD- 103-310 
CD=103=350 
CF-102-R68 


TG-S10 
TG-S50 
FA5C 


CONNECTORS 
Jack, receptacle, 50ohm submin. 


JF-000-005 ASS) 


CRYSTALS 
Quartz crystal, frequency varies with 
marker frequency 


XX-000-331 XX-000-331 


DI@DES 
Silicon, point contact 
Silicon, Hot carrier 


DG-100-821 
DG-000-007 


IN82AS 
5082-2800 


INDUCTORS 

Coil form No. LB-003-000 wound with 32 
gauge magnet wire. Number of turns 
varies with crystal frequency 

Fixed, 2.2uH 

Coil Form LB-006-000, with magnet wire, 
gauge and number of turns to vary with 
marker frequency 


Not Assign. Not Assign. 


15 
Not Assign. 


LA001-R22 
Not Assign. 


RESISTORS 


Fixed, comp., 47kohm +10% iW RC-104-347 CB4731 
Fixed, comp., 56ohm +10% iW RC-104-056 CB5601 
Fixed, comp., 1.5kohm +10% iW RC-104-215 CB1521 
Fixed, comp., 180kohm +10% iW RC-104-418 CB1841 
Fixed, comp., 470kohm +10% :W RC-104-447 CB4741 
Fixed, comp., 10kohm +10% 4W RC-104-310 CB1031 


Variable, carbon, 20kohm RP-124-320 WA2G032 


TRANSISTORS 
NPN, Silicon 


2N3854A 


QA-038-541 


1 MANUAL CHANGES ea 


Models 1403, 1503 


_WAVETEK'S product improvement program incorporates the latest electronic develop- 

ments into these instruments as rapidly as development and testing permit. Due to 
the time required to document and print these instruction manuals, it is. not always 
possible to include the change information in the current printing. The following 
changes should be made to this manual: | 


"ERRATA 


1.. Page 4-10, Section 4.7 } 
Change 2nd paragraph, RH column, to read: : 
.s.. sweep sample output connector, 34. A 47Q resistor, which is connected 


between J4 and the monitor point, establishes the source impedance at approx- 
mately 50Q. The signal is .... ‘ 


2. Page 4-11, Section 4.8 
Change 5th paragraph, LH column, to read: 
.... to cover this range of frequencies. The 100 kHz oscillators use a 
tuned oscillator with the crystal operating at its fundamental frequency in 
a series resonant mode. The 1 to 17 MHz crystal oscillators are either 


tuned series resonant mode oscillators or untuned Pierce-type oscillators. 
The 17 to 55 MHz .... a “ 


3. Page 4-8, TRIANGLE WAVE GENERATOR 
Change 2nd sentence to read: 
-Diodes CR16 and CR17 protect .... 


4, Page 5-9, Section 5.4.4 
Change 3rd sentence to read: 
..ee adjust control B (size) and control A (centering) to obtain .... 


5. . MODULE WIRING DIAGRAM - 1403 & 1503 ; 
Change Terminator Ref. Symbol from UR106%eton AT. 


PARTS LIST - 1403 & 1503 HEAD 
Add Terminator data under "ASSEMBLIES": : 
A7. Terminator, 50 2 4500-267 W-1 A500-267 1 


6. M9JA/M9KA Schematic : 
Add Ref. Symbol "C30" to .47 uF capacitor connected between L12 and R6l. 
Show R63 connected from base of Ql7 to ground, instead of to L16. Add value 
"1K" to R42. r 


Change Ref. Symbol of 1 meg resistor connected to gate of Q12 from R37 to R36. 
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Models 1403, 1503 
ERRATA - (Continued) 


7, MARKER ADDER SCHEMATIC - MSD, E, F 
_ Change MARKER OUTPUT (PIN 7). from 32 V p-p to 8 V p-p. 
Change symbol for Q6 from N-channel to P-channel. 


8. AMPLIFIER SCHEMATIC - PROBE RB 
Change value of L4 from .22 uF to .22 wuH. 


CHANGES 
1. Delete all references to R6 probe: 


Page 1-4, Option C, AUTOMATIC RF LEVEL 
Delete last two sentences. 


Page 1-5, External Probes, Model R6: 
Delete "Model R6" and descriptive paragraph. 


Page 3-7, second paragraph 
Delete paragraph. 


2 Module M7E has been replaced by module M7F; change references to M7E as follows: 


Page 1-3, Option B 

Change (Module M7E) to (Module M7F - refer to separate manual). 
Change "IF Input Level” to read: 1 mV minimun. 

Delete all references to "IF Input Level with RB Probe." 


Page 1-4, Marker Frequency 
Change "... less than 12 MHz;" to read "...less than 8 MHz;" 


Page 3-7 and 3-8, Section 3.5 

‘Ist paragraph, change 'M7E" to "M7F." 
Change 3rd paragraph to read: .... when the input level to the M7F is 1 nV 
minimum. Refer to the M7F manual 

5th paragraph, change "M7E" to "M7F." 


Page 4-4, 

Change 4th paragraph to read: The M7F module.... 

Change lst paragraph, Section 4.2.2, to read: In Option B, module M7F,.... 
Change 2nd paragraph, Section 4.2.2, to read: .... pulse from the M/F module. 
Change 3rd paragraph, Section 4.2.2, to read: .... pulse from the M/7F also .... 


Pages 4-11 and 4-12, Section 4.9 
Delete entire section; add following: 
4.9 OPTION "B" IF TRACKING (MODULE M7F) 


The M7F uses the swept IF signal from the device being tested to generate the 
desired pulse markers. 


This module is fully discussed in a separate M7F IF Marker Module manual. 
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Models 1403, 1503 
CHANGES - (Continued) 


3. Change M8E fread as foltove: 
MODULE M8E SCHEMATIC - delete circuit consisting of CR1, CR2, and R8 through Rll. 
Revise IC4B/IC6 circuitry as follows: 


7/8 


" 5 . s a ‘ 
zg Jeane : = 
7225S: cathe . 5 


MODULE M8E PARTS LIST 

Change R48 and R49 as shown: 
R49, 83 Fixed, comp., 22 K ohm +10% & W RC104-322 A-B CB2231 2 
R48 Fixed, comp., 150 K ohm +10% *% W RC104-415 A-B CB1541 1 


4. The.use of ball studs on certain modules has been discontinued. In place of 
ball studs, a single index stud and a #6 screw is used. The index stud is located 
on the module end nearest pin #1. 


Modules without ball studs but with index studs may be used in any chassis with 
no mismatch of pins, and they cannot be plugged in backwards. 


5. Page 6-2, Section 6-3 


Should read: 
..77 1/8 Connects to indicated signal or voltage SOUTCE.... 
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SPECIAL PRODUCTS MODIFICATION #492 


Model 1504 


The modification changes the channel markers to the edges of 
the channel rather than the sound and video carriers. The only 
change necessary was to change the crystals in the M3A and readjust 


the M4A, 
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INSTRUCTION MANUAL 


MODEL 1504 
~ SWEEP GENERATOR 


<<< MODIFICATION >>> 


SP-92 


Refer to additional information 
at the rear of this manual. 


WAVE TE K “inniana Inc. 
66 N. Ist AVENUE, P.O. BOX 190 
BEECH GROVE, INDIANA 46107 

317—783-3221| 


Serial No. 


INSTRUCTION MANUAL 


MODEL 1504 
- SWEEP GENERATOR 


VANES pe npn 


66 N. FIRST AVENUE, P.O. BOX 190 
BEECH GROVE, INDIANA 46107 
317-783-3221 


WARRANTY 


All Wavetek instruments are warranteed against defects in material and workmanship for a period 
of one year after date of manufacture. Wavetek agrees to repair or replace any assembly or 
component (except batteries) found to be defective, under normal use during this period. 
Transfermatic Switch assemblies, manufactured by Wavetek, are unconditionally warranteed for 
the life of the instrument. Wavetek’s obligation under this warranty is limited solely to repairing 
any such instrument which in Wavetek’s sole Opinion proves to be defective within the scope of 
the warranty when returned to the factory or to an authorized service center. Transportation to 
the factory or service center is to be prepaid by purchaser. Shipment should not be made without 
prior authorization by Wavetek. 


This warranty does not apply to any products repaired or altered by persons not authorized by 
Wavetek, or not in accordance with instructions furnished by Wavetek. If the instrument is 
defective as a result of misuse, improper repair, or abnormal conditions or Operations, repairs will 
be billed at cost. 


Wavetek assumes no responsibility for its product being used in a hazardous or dangerous manner 
either alone or in conjunction with other equipment. High voltage used in some instruments may 
be dangerous if misused. Special disclaimers apply to these instruments. Wavetek assumes no 
liability for secondary charges or consequential damages and, in any event, Wavetek’s liability for 
breach of warranty under any contract or otherwise, shall not exceed the purchase price of the 
specific instrument shipped and against which a claim is made. 


Any recommendations made by Wavetek for use of its Products are based upon tests believed to be 
reliable, but Wavetek makes no warranty of the results to be obtained. This warranty is in lieu of 
all other warranties, expressed or implied, and no representative or person is authorized to 
represent or assume for Wavetek any liability in connection with the sale of our products other 
than set forth herein. 


This document contains information 
proprietary to Wavetek. The information 
in this document is not to be used or 
duplicated in any manner without the 
Prior approval in writing of Wavetek. 


MODEL 1504 


Because of the similarities between the 1503 and 1504, a complete instruction 
manual can be provided for the 1504 by adding several pages to an existing 1503 
manual. These pages include all necessary schematics, parts lists and circuit 


descriptions. 


The specifications of the 1503 and 1504 are identical. The difference between 
these units is in the chassis wiring for options. As is shown in the respective 
top views, the 1503 has provisions for eight M6 markers, whereas the 1504 has 


provisions for four M6 markers, M3A and M4A modules 


The M3A and M4A are part of the "A-70" option-which also includes the Model 51 


programmer. 


The "A-70" option provides sound and video pulse markers for all the UHF channels 


(14-83). The Model 51 can program the 1504 to tune its output to any of the 


70 channels. 
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INTRODUCTION 


This option provides sound and video pulse markers for all 
UHF channels. The Mode! 51 can program the sweep 
generator to tune to any of the 70 channels. 


Option A-70 adds an M3A CW Source module and an 
M4A Pulse Marker module to the instrument, which is 
used with a Model 51 Programmer. 


CIRCUIT DESCRIPTION 
MODEL 51 PROGRAMMER 


The Model 51 is two interconnected packages. The 
Indicator Box contains the two flourescent numerical 
readouts, DS1 and DS2, which tell the operator which UHF 
channel the sweep generator is programmed to put out. 
This box also contains the diode matrix for converting the 
decimal input to seven-segment code for the readouts. 


The Switch Box contains the rotary switches and 
components for programming the Indicator Box and the 
sweep generator, This unit, when activated by S3, controls 
the center frequency of the RF output of the sweep 
generator and the Bt to the oscillators in the marker 
system, 


The channel centering program is matched to a specific 
sweep generator by adjusting the potentiometers which 
ultimately program the sweep drive circuit in the sweep 
generator, Two switched voitage levels from a voltage 
divider are buffered by op amps IC1A and IC1B, and 
applied to another voltage divider, R28 thru R32. The 
Outputs from this divider are sent through the remote plug, 
P101, to the sweep drive circuit. As the knob on the Mode! 
51 is rotated, the ganged rotary switches select DC 
centering voltages which select channels 14 thru 83. 


MSA CW SOURCE 


The M3A provides five CW signals which are used in the 
M4A to ultimately generate the UHF pulse markers. 


Oscillator circuits A thru E are identical except for the 
Crystal frequencies. The five crystal frequencies are chosen 
so that, when multiplied by 16, the CW will be at channels 
44 thru 48. Individual B+ inputs allow the desired 


OPTION A-70 


ALL CHANNEL UHF MARKER SYSTEM 


oscillator to be energized externally. The frequency 
multiplication takes place in tuned amplifier stages Q2 
thru Q5, Q2 multiplies the crystal frequency by four; Q3 
amplifies the same frequency. Q4 and Q5 are both 
doublers. The CW output is approximately .5 volts. 


M4A PULSE MARKERS 


The M4A produces a pair of pulses every five channels for 
each CW input from the M3A. For example: if the channel 
44 oscillator were turned on in the M3A, the M4A 
would put out pulses for channels 14, 19, 24,29...79. If 
channel 45 were turned on, pulses would occur at channels 
US} PA), 5 6 the 


A sample of the sweep generator RF output is applied to J2 
and amplified by Qi and Q2. The CW signal is applied to 
Ji and mixed with the sweep sample. The resulting 
difference signal sweeps from high to low frequency until it 
Passes zero hertz; then it sweeps low to high. The zero 
beat coincides in time with the instant when the sweep 
generator output is at the same frequency as the M3A 
channel being provided. For example: if channe! 45 were 
turned on, the zero beat of the signal being applied to Q3 
would coincide with the sweep generator output of 659.5 
MHz. 


This signal is amplified and applied to the second mixer, 
CR2. The other input to this mixer is 30 MHz and its 
harmonics up to at least the thritieth. The 30 MHz signal is 
generated by crystal oscillator Q6. The harmonics are 
generated by the base-collector junction of Q5. 


The resulting signal from the mixer sweeps up and down in 
frequency producing a series of zero beats at 30 MHz 
intervals. This signal is fed to a tuned amplifier, Q7, which 
selects 2.25 MHz signals. There is one 2.25 MHz burst on 
each side of each zero beat. These bursts are amplified by 
Q8 and QS. CR3 detects these signals and generates pulses 
which are fed to Q10. 


IC1 is an amplifier which also provides feedback to Q7 as a 
means of automatic gain control. Q11 differentiates the 
slow input pulse in order to switch Q12 quickly. Q12, Q13 
and Q14 amplify the pulses. Pin 12 accepts the pulses 
generated in an M6P (if installed) and adds them to the 
pulse output. 
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MODEL 51 ADJUSTMENT PROCEDURE 
ELECTRICAL ADJUSTMENT PROCEDURE 


The sweep generator’s centering and sweep width controls 
must be properly adjusted before adjusting the Model 51 
Programmer. The centering is adjusted for an output 
frequency of 700 MHz with zero programming voltage and 
the sweep width limit is adjusted for a maximum sweep 
width of 550 MHz. Refer to the calibration section of 
the sweep generator’s instruction manual. 


Step 1 - Set Programmer for channel 83. Adjust Channel 
80 control to mid-range and Channel! 85 control to center 
the video and sound markers on the display. (Typical 
voltage for pin 9 of REMOTE plug is +5.2 volts.) 


Step 2 - Set programmer for channel 80. Adjust Channel 
80 control to center video and sound markers on the 
display. 


Step 3 - Repeat steps 1 and 2 since some interaction occurs. 


Step 4 - Set Programmer for channel 75 and adjust Channel 
75 control to center video and sound markers. 


Step 5 - Repeat for channels 70, 65, 60, and 55. 


Step 6 - Set Programmer for channel 15 and adjust Channel 
15 control to center video and sound markers on the 
display. (Typical voltage on pin 9 of REMOTE plug is -6.4 
volts.) 


Step 7 - Set Programmer for channel! 14 and adjust Channel 
14 control to center video and sound markers on the 


display. 


Step 8 - Repeat for channels 20, 25, 30, 35, 40, 45, and 
50. 


Step 9 - After initial set-up, recheck each adjustment for 
slight touch-up. Remember, adjusting channel! 85 will 
affect all adjustments above channel 55, and adjusting 
channel 15 will affect all adjustments below channel 50, 
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Figure A-70-2. Option A-70 Used With Model 1701 
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PARTS LIST 


/ DESCRIPTION 


CAPACITORS 

Ceramic disc., 20pF +5Z 1kV 

Ceramic disc.), )120phit54 Ly, 
Ceramic disc., 47pF +5% 1kV 

Ceramic feedthru 500pF +20% 250V 


feedthru 470pF +20% 500V 


Ceramic disc., 6.8pF +5% 1kV 
Ceramic disc... 25pk) £547 TeV, 
Variable. ceramic 3.5/13pF 
Ceramic disc., l5pF +10% 1kV 
Composition 2pF +10% 500V 
Composition .5lpF +102 500V 
Composition 1.2pF +10% 500V 


CONNECTORS 


Jack, receptacle, 50 pn 


CRYSTALS 


X33W 41.21875 
X33W 41.59375 
X33W 41.96875 
X33W at 42.34375 


X33W 40.84375 } 


INDUCTORS 


Variable 
Bixed, 2.2uH 


Variable 


RESISTORS 


Fixed, 
Fixed, 
Fixed, 
Fixed, 
Fixed, 


comp., 
comp., 
comp., 
comp., 
COMD), 


47k ohm +10% kW 
56 ohm +10% kW 
1.5k ohm +10% kw 
10k ohm +10% kW 
2.2k ohm +10% kW 
3.9k ohm +10% kW 


comp., 
Fixed, comp., 1k ohm +10% kW 


Fixed, comp., 390 ohm +10% %wW 


TRANSISTORS 


NPN Silicon 
NPN Silicon 


CD101-020 
CD104-112 
CD104-047 
CF104-150 


CF101-147 


CG101-230 


CD101-R68 
CD101-025 
CV101-013 
CD101-015 
CG101-220 
CG102-151 
CG102-212 


JFO000-005 


XX000-331 
XX000-331 
XX000-331 
XX000-331 
XX000-331 


LAQO1-R22 


RC104-347. 


RC104-056 
RC104-215 
RC104-310 
RC104-222 
RC104-239 


RC104-210 


RC104-139 


QA038-541 
QA051-790 


MODULE 


WAVETEK 
PART NO. 


SPR 
SPR 
SPR 
AER 


Mak REV 


MANUFACTURER 


. 
CODE] NUMBER 


LOTCC-Q20 
LOTCU-T12 
LOTCU-Q47 
EF-4 


FA5C 
QCc3.0 


1OTCC-V68 
LOTCC-925 
7STRIKO 
LOTCC-Q15 
Qc2.0 

MC. 51 
MCL. 2 


27-9 


XX000-331 
XX000-331 
XX000-331 
XX000-331 
XX000-331 


CB4731 
CB5601 
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CB1031 
CB2221 
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CB3911 
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PARTS LIST | VFROIUIL TE oes ey 


DESCRIPTION WAVETEK | MANUFACTURER 
Q 


SYMBOL PART NO. |CODE| NUMBER 


CAPACITORS 
Composition, 3.9pF +10% 500V CG101-239 Q=-C OC3.9 


De, o0,37 Ceramic disc. 470pF +20% 1kV CD102-147 SPR | 5GA-T47 
| ee bs 7, LS Ceramic feedthru, 500pF +20% 250V CF104-150 AER EF4 
| ii, 18, 27 
mie. 1071214 Ceramic feedthru, 6.8pF +10% 500V CF102-R68 | A-B FASC 8 
21,46 ,47,48 
[ a La. Ceramic disc. 6.8pF +10% 1kV CD101-R68 SPR 10TCC-V68 | 2 
its, 26,19,34 | Ceramic disc. ,005uF +20% 1kvV CD103-250 SPR | TG-D50 6 
355.39 ; 
20 Ceramic disc. LOpF +5% 1kV CD101-010 SPR LOTCC-Q10 


22 Ceramic disc. 4.7pF +5% 1kV CD101-R47 | SPR | LOTCC-V47 
go", 30% Mica, 180pF +5% 500V CM101-118 |A-E | DM-15 

24 Ceramic disc. LipF.+5/.1kV CD101-015 Spr LOTCC-Q15 
Zo,,30 Ceramic disc. 20pF +524 1kV CD101-020 |SPR | LOTCC-Q20 
26 Ceramic disc. 120pF +52 1kV CD104-112 |SPR | lLOTCU-T12 
28. Ceramic disc. 4/pF +5% 1kV CD104-047 SPR | LOTCU-Q47 
2g, ob; 32 Ceramic disc. .O0luF +20% 1kv CD103-310 {SPR | TGS10 

a3 Ceramic disc. 200pF +20% 1kV CD102-120 SPR | 5GA-T20 
40 Electrolytic 547u.t10Za50V CE113-447 |TRW | 935 

41 Ceramic disc. 270pF +20% 1kV CD102-127 | SPR} 5GA-T27 
42 Ceramic disc. .002uF +20% 1kV CD102-220 |SPR | 5GA-D20 
43 Ceramic disc. .025uF +20% 1kV CD103-325 OPRe | EiG=S250 
44,45 Ceramic disc. .05uF +20% 1kV CD103-350 |SPR | TG-S50 
49,51 Ceramic feedthru 470pF +20% 500V CF101-147 |A-B | FASC 

50 Electrolytic lLOuF: 25V. CE105-010 {MAL | TE1204 


PNMONF PPP HEP WORPPNREPNE EB 


id 4 CONNECTORS 

Lys Jack receptacle, 50 ohm submin JFOOO-005- | APL.| 27-9 2 
ux 4 CRYSTALS 

i X33W at 30 MHz* XX000-331 | W-I XX000-331 {1 


GR '' | DIODES 

Ly2 silicon, point contact DG100-821 |SYL |} 1N82AS 2 
3 Germanium, point contact DG100-341 |SYL | 1N34AS us 
4 Silicon, junction, lOOpiV 750mA DROOO-O001 |ITR | 1N4002 1 
20 "| INTEGRATED CIRCUITS 

i Operational amplifier, 8 pin in line ICO00-002 SIG | N5741V Mi 


ae i INDUCTORS 
Fixed --— ---- W-I erie eas 
Fixédi-——~—" 7 LAOO7-002 W-I LA0OQ7-002 j1 
“45. Fixed ---- eee rapa _— 
Fixed, ---- 
Fixed, ---- 
Fixed, ---—- 
Variable -——- 
Fixed ---- 
Fixed --—-—- 


LAQO6-010 | W-L 
LA007-004 


LAOQO6-010 |1 
LAOO7-004 | 2. 
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REFERENCE 
RIPTION 
SYMBOL pore eee 


INDUCTORS 
Variable ---- 


ie t 


Pa929 35,39 
47 

7 

8 

12 

15 

19, 32,42 

20 
e728, 34 
40 

22 
24,30,36,44 


PARTS LIST 


RESISTORS 
Fixed, comp. 


Fixed, comp. 
Fixed, comp. 


Fixed, comp. 
Fixed, comp. 
Fixed, comp. 
Fixed, comp. 
Fixed, comp. 
Fixed, comp. 
Fixed, comp. 


Fixed, comp 


Fixed, comp. 
Fixed, comp. 
Fixed, comp. 
Fixed, comp. 
Fixed, comp. 
Fixed, comp. 
Fixed, comp. 
Fixed, comp. 


TRANSISTORS 
NPN, Silicon 
NPN, Silicon 


100 ohm +10% 1/4W 


313k ohm +10% 1/4W 


1k ohm +10% 1/4W 


330 ohm +10% 1/4W 
120 ohm +102 1/4W 
150 ohm +10% 1/4W 
75 ohm +5% 1/4W 
4.7ohm +10% 1/4W 
1.5k ohm +10% 1/4W 
47k ohm +10% 1/4W 


. 56 ohm +10% 1/4W 
Fixed, comp. 


10k ohm +10% 1/4W 


10M ohm +10% 1/4W 
220 ohm 410% 1/4W 
2.2k ohm +10% 1/4W 


12k ohm +10% 1/4W 
270k ohm +10% 1/4W 
100k ohm +10% 1/4W 


220k ohm +10% 1/4W 


22k ohm +10% 1/4W 


Dual Gate IGFET 


MODULE 


PARTNO. |coDE 


RC104-110 


RC104-233 
RC104-210 


RC104-133 
RC104-112 
RC104-115 
RC103-075 
RC104-247 
RC104-215 
RC104-347 


RC104-056 
RC104-310 


RC104-610 
RC104-122 
RC104-222 
RC104-312 
RC104-427 
RC104-410 
RC104-422 
RC104-322 


QA051-790 
QA038-541 


QBO00-016 


A-B 


RCA 


G-E 


RCA 


M4A REV 


NUMBER 


CB1011 


CB3321 
CB1021 


CB3311 
CB1211 
CBLOLL 
CB7505 
CB4721 
CB1521 
CB4731 


CB5601 
CB1031 


CB1061 
CB1221 
CB2221 
CB1231 
CB2741 
CB1041 
CB2241 
CB2231 


2N5179 
2N3854A 


40673 


Q 


UPWRPRPR eR 


i 


bP EHR NEH FH 


a3 
» 
- 


ia 


aaG 


i] 
° 
i 
e 
4 
* 
= 
rs 
« 


—— ——s - - —~ ee pe ee ee eh Oe 


"36 
a 
- 


ae arreiaes 
Wi\t Sole ado 06L . gees {Demee? 
E c 


EFERENCE 
SYMBOL 


=o | = 


. . 


|” 41 
1t 
ll . 1 


6 to 32 
(3 to 46 
47 


| 
| 
| 
| 
| 
| 


PARTS LIST ee 


CONNECTORS (JACKS) 
RéceptaclesiNylon, oye in 
Contact, female for above 


CONNECTORS (PLUGS) 
Nylon 15 PIN 
Contact, male, for above 


DIODES . 
Silicon, Junction 100pi¥V, 750mA 


INTEGRATED CIRCUIT 


MODULE 


MCOOQO0-016 | MOL 
MCOQO0-018 | MOL 


MCOO0-017 | MOL 
MCOO0-019 | MOL 


DROOO-O001 | ITR 


Dual operational amplifier, 8 PIN in lin IC000-005 | SIG 


- INDICATING DEVICE 


Vacuum flourescent readout, 7 seg. 


RESISTORS 
Fixed, comp., 3.3k ohm +10% 1/4W 


Fixed, comp., 12k ohm +10% 1/4W 
Variable, carbon, 10k ohm +20% 


Fixed, comp., 6.8k ohm +10% 1/4W 
Fixed, comp., 4.7k ohm +10% 1/4W 
Fixed, comp., 8.2k ohm +10Z% 1/4W 
Fixed, metal film 100.ohm +1% 
Fixed, comp.,-10k ohm +10% 1/4W 
Fixed, comp., 330 ohm +10% 1W 


ck. 


SWITCHES © 

5 pole, 10 position 
4 pole, 14-position, SROOO-002 modified 
DPDT, Toggle : 


MISCELLANEOUS 
LsCieSockees6epin >in line 
9 Pin, Tube P.C. Socket 


VV000-003 | G-E 


RC104-233 | A-B 
RC104-312 | A-B 
RP131-310 | CTS 


RC104-268 | A-B 
-RCLO4-247 | A-B 
RC104-282 | A-B 
RFOLO-100 | COR 
RC104-310 | A-B 
RC108-133 | A-B 


SROOO-023 | W-I 
not assign) W-I 
STOQOO-001 | C-H 


MCO00-040 ; T- 
MCOO00=0T25)C 


}CB8221 


REV 


a MANUFACTURER 
cer ra ti ae WAVETEK | T hs 
PARTNO. |CoDE] NUMBER | Q 


1625-15R 
1355 


L6Z2521 
1854 © 


1N4002 
N558V 
Y1938 


CB3321 
Colo. 
360T 


CB6821 
CB4721 


RN60D 
CBLO31 
GB3311 


SRO00-023 
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INSTRUCTION MANUAL 


MODEL 140371503 
SWEEP GENERATOR 


WAVE TE EK inoiana inc 


66 N. FIRST AVENUE, P.O. BOX 190 
BEECH GROVE, INDIANA 46107 
317-783-3221 


WARRANTY 


All Wavetek instruments are warranteed against defects in material and workmanship for a period 
of one year after date of manufacture. Wavetek agrees to repair or replace any assembly or 
component (except batteries) found to be defective, under normal use during this period. 
Transfermatic Switch assemblies, manufactured by Wavetek, are unconditionally warranteed for 
the life of the instrument. Wavetek’s obligation under this warranty is limited solely to repairing 
any such instrument which in Wavetek’s sole opinion proves to be defective within the scope of 
the warranty when returned to the factory or to an authorized service center. Transportation to 
the factory or service center is to be prepaid by purchaser. Shipment should not be made without 
prior authorization by Wavetek. 


This warranty does not apply to any products repaired or altered by persons not authorized by 
Wavetek, or not in accordance with instructions furnished by Wavetek. If the instrument is 
defective as a result of misuse, improper repair, or abnormal conditions or operations, repairs will 
be billed at cost. 


Wavetek assumes no responsibility for its product being used in a hazardous or dangerous manner 
either alone or in conjunction with other equipment. High voltage used in some instruments may 
be dangerous if misused. Special disclaimers apply to these instruments. Wavetek assumes no 
liability for secondary charges or consequential damages and, in any event, Wavetek’s liability for 
breach of warranty under any contract or otherwise, shall not exceed the purchase price of the 
specific instrument shipped and against which a claim is made. 


Any recommendations made by Wavetek for use of its products are based upon tests believed to be 
reliable, but Wavetek makes no warranty of the results to be obtained. This warranty is in lieu of 
all other warranties, expressed or implied, and no representative or person is authorized to 
represent or assume for Wavetek any liability in connection with the sale of our products other 
than set forth herein. 
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WAVE TEK INOIANA. INC. : Sweep Generator model 1503 


A eM Bis ts 


FIGURE i MODEL 1503 SWEEP GENERATOR 


SCOPE OF THIS MANUAL 


This manual provides descriptive material and instructions for the 
installation, operation, maintenance, and repair of the WAVETEK Model 1503 
UHF Sweep Generator, and Model 1403 VHF Sweep Generator. 
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1.1 INTRODUCTION 


The Model 1503 is an all-solid-state, 
electronically swept and tuned UHF Sweep 
Generator covering the 450 MHz to 950 
MHz frequency range. It is designed 
especially for testing and aligning UHF 
television tuners and receivers. The 
Model 1403 is the VHF counterpart and 
covers the frequency range of 1 to 300 
MHz. 


An important feature of these instru- 
ments is their ability to be remotely 
controlled and programmed. This enables 
the sweep generator to be sequenced to 
the test procedure with pushbutton 
switches or electronic sequencers in- 
stead of manual tuning and adjustments. 


The unit's most outstanding option is 
that of automatic operation. Simply 
stated, in automatic operation the sweep 
generator frequency and RF output level 
is automatically adjusted to follow the 
variations of the tuner. This provides 
considerable time saving during the 
alignment procedure. 


Included with the automatic options are 
scope indicators that provide both fre- 
quency and RF output indications direct- 
ly on the oscilloscope tube. Addition- 
al options are eight crystal-controlled 
RF markers (either single frequency or 
harmonic type), and local oscillator 
tracking markers. 


em ER ETH TER 


SECTION 
GENERAL INFORMATION 


By the use of a special combining cable, 
the 1403 and 1503 may be operated as a 
combination unit providing independent 
frequency and output amplitude controls 
with a single set of scope horizontal 
and vertical cables. When operated as 
an automatic instrument,one set of track- 
ing markers (option B, automatic level 
(option C), and automatic frequency (op- 
tion E) provide control of both instru- 
ments. 


All optional features, as well as the 
circuits for the basic sweep generator, 
have plug-in modular construction. This 
allows optional features to be factory 
installed at the time of purchase, or 
customer installed at a later date. This 
concept offers protection against obsole- 
scence since updated and additional fea- 
tures can be simply and economically ad- 
ded as new tuner designs and test pro- 
cedures dictate. 


Maintenance problemscan be greatly sim- 
lified by the stocking of several mod- 
ules instead of hundreds of parts. Ser- 
vicing time of a defective instrument 
can be cut to a fraction of the time pre- 
viously required and can be performed by 
relatively inexperienced technicians. 


The small, compact instrument is 5-%'' X 


8" xX 13" and weighs approximately 20 
pounds. 


eal 


GENERAL INFORMATION 


1.2 SPECIFICATIONS 


CENTER FREQUENCY RANGE 


SWEEP WIDTH 


DISPLAY LINEARITY 
RF OUTPUT (MAX) 


RF OUTPUT IMPEDANCE 
RF OUTPUT FLATNESS 
ATTENUATION 

Step 

Vernier 


SWEEP RATE 


BLANKING 


SCOPE HORIZONTAL 


RF MARKERS 


Marker Switches 


Marker Size 


Accuracy 


External Marker 


1403 1 to 300 MHz 
1503 450 to 950 MHz 


Adjustable from less than 5 MHz to the en- 
tire center frequency range. 


2% 


.7Vrms 
1403 standard 752 (50 2 optional) 
1503 standard 502 (75 2 optional) 


+.25 dB (measured with Wavetek D171 or D151 


detector) 


0 to 35 dB steps (See option "D'') 
O to 20 dB 
AC line frequency 50/60 Hz 


RF output off during sweep retrace to pro- 
vide a zero level base line. 


16V peak to peak triangular waveform 


Birdy by-pass marker system with provisions 
for 8 plug-in marker modules plus a rear 
panel external marker input. Markers may 
be either single frequency or harmonic (comb) 
type. (See options Al and A2.) 


Individual ON/OFF switches are provided 


Adjustable from approximately 3V to 3mV peak 
to peak. 


0.005% 
Rear panel BNC connector accepts an external 


CW signal for conversion to a birdy marker. 
Input level: 100mV into 50 Q. 


GENERAL INFORMATION 


1.2 SPECIFICATIONS (Cont'd.) 


OPTIONS In addition to the RF marker option Al and A2, 


the instrument is wired to accept several ad- 
itional options. These may be factory or field 
installed. See paragraph1.3 for complete de- 
taals. 


PROGRAMMING Rear panel REMOTE jack provides necessary con- 


nections for remote control of frequency, 
sweep width and the 0-20dBvernier attenuator. 
It also provides the necessary connections to 
provide combined 1403/1503 operation. 


POWER REQUIREMENTS 


Line Supply TTS o or 230, VAC, +1025 50 tor60 Hz," approxi- 
mately 20 watts. 


MECHANICAL SPECIFICATIONS (See Figure 1-1.) 


A 


Weight ° 
Net - 20etbs; SIDE pm | 
Shipping - 25 lbs. 


For total length, including knobs, 
add 11/16 


For total height, including feet, 
add 5/8 


For total width, including screw 
heads, add 3/16 inch 


cet oT ie 


Peseeor LIONS Figure 1-1. 

Al Single frequency markers at any frequency within the instruments frequency 
range. (Module M6S- ) 

A2 Harmonic or comb type markers - l, 10, 30, 50, 59 or 60 MHz intervals, other 
frequencies available on special order. (Module M6H- ) 

B IF Conversion L.O. Tracking Markers 


This feature produces two or three pulse markers based on the IF output fre- 
quency from the tuner. They are used to indicate the RF bandwidth, local 
oscillator frequency and tracking. (Module M7E) 


IF Input Frequency 28 to 47 MHz 

IF Input Level 1 mV or more from a low impedance source. When mea- 
sured in the test circuit shown in Figure 3-5 (a high 
impedance source), it requires a detected signal of 


over 5 mV. 


IF Input Level .O1 mV from a low impedance source, or when measured 
with RB Probe as described above, a detected signal of over 50 uV. 


15 


GENERAL INFORMATION 


1.3 OPTIONS (Cont'd) 


D 


E 


1-4 


Marker Frequency Any two frequencies in the frequency range separated 
by less than 12 MHz; a third marker midway between 
the bandpass markers is used to control the Automatic 
Frequency, "E'’ option, and is not normally brought 
out as a marker pulse. 


Marker Accuracy Ula 
Marker Output Plus or minus 35 volt pulses available at a Rear Panel 
Connector. Markers may also be added to the Scope 


Vertical input as differentiated pulses. 


Automatic RF Level Control and Scope Indicators 

This feature provides automatic adjustment of the 0-20 dB vernier attenuator 
to correct for variations in the gain of the tuner under test, and visual in- 
dications of the sweep generator center frequency and RF output level on the 
oscilloscope retrace. (Module M8E) 


AUTOMATIC RF LEVEL 
An amplitude change above or below the 1 volt reference level is automa- 
tically corrected by a change in the 0-20 dB RF level. The feature pro- 
vides adjustable voltage gain of 100 and polarity inverting circuits to 
provide a +l volt peak, detected tuner response pattern on the oscillo- 
scope trace. The minimum demodulated input signal is .0l1 volt. The mini- 


mum level may be extended by use of the R6 probe. (See Accessories Avail- 
able) 


FREQUENCY INDICATOR 
Differentiated pulse on the Scope retrace base line with the position on 
the base line indicating sweep center frequency. It will traverse the base 
line from left to right as the center frequency ranges from low to high. 


RF LEVEL INDICATOR 
Pedestal at the start of the scope retrace, the amplitude indicating ver- 
nier RF level. A pedestal 1 volt high indicates maximum RF output. The 
pedestal amplitude will vary in direct linear relation to the RF voltage. 


70 dB Attenuation (10 dB steps) 
This feature replaces the standard attenuator, 0 to -35 dB (5 dB steps), with 


one with twice the attenuation range. It is used when the tuner input signal 
attenuation requirements are beyond the range of the 35 dB step attenuator. 
NOTE: Since the attenuator increment is double, (5 dB to 10), the automatic 
adjustment range of the "'C"’ option may be somewhat reduced when using the "D" 
option attenuator. (Attenuator 5070 oor 7570 ) 


Automatic Frequency 
This feature provides automatic frequency tracking of the sweep generator to 
the tuner under test, maintaining the demodulated response at the center of 


the scope display. The input requirement is provided by the "B" option and 
it will track any tuner, within the frequency range of the sweep generator, 
that will meet the IF input requirements of the "B' option. (Module M1I1E) 


1.4 ACCESSORIES 


1.4.1 


4. 2 


Accessories furnished: 


GENERAL INFORMATION 


Instruction manual and spare plug and pins to mate 


with the rear panel REMOTE jack. 


Accessories available: 


Wide Band IF Detectors 


Service Kits 


19 Inch Rack Mounting 


Kits 


External Probes 
Model RB 


Model R6 


Additional Marker 
Cabinet 
K105 


Combining Harness 
K106 


Model D151 for 50 2 impedances (1503) and Model D171 
for 75 2 impedances (1403). 


Kit K102 contains a module extender and necessary 
extension cable. 


Kit K103 contains necessary hardware for rack mount- 
ing a single instrument in a 5% inch space. (See 
Figure 2-1.) 

Kit K104 contains necessary hardware for rack mount- 
ing two instruments in a 7 inch space. (See Figure 
2-2.) 


Provides additional IF amplification for the ''B"' 
option. This extends it's minimum input from 1 mV 
top, Oley . 


Contains a flat wide band amplifier, detector, and 
"B" option IF sample resistor. It is used to pro- 
vide additional gains to the tuner IF output sig- 
nal to improve the signal to noise ratio and to 
provide operation of the C option when the unampli- 
fied detected signal is below 10 mV. The model RB 
probe should not be required when the R6 is used. 


This cabinet mounts to the top cover of the model 
1403 or 1503 and provides space for five additional 
Al or A2 options. Unit obtains power by plugging 
into one of the Al/A2 option sockets which reduces 
the maximum number of Al/A2 options installed in 
the unit to seven. 


This harness provides the necessary interconnec- 
tion between the 1403 and 1503 to provide combina- 
tion operation. (See Paragraph 3.9 in Operating 
Instructions, Section 3, for details.) 
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2.14 MECHANICAL INSTALLATION 


2.1.1 Initial Inspection ; 


After unpacking the instrument, visually inspect the 
external parts for damage to knobs, connectors, surface 
areas, etc. The shipping container and packing material 
should be saved in case it is necessary to reship the unit. 


pt 2 Damage Claims 


If the instrument is received mechanically damaged in 
transit, notify the carrier and either the nearest Wavetek 
area representative or the factory in Indiana. Retain the 
shipping carton and packing material for the carrier's 
inspection. 


The local representative, or the factory, will immediately 
arrange for either the replacement or repair of your in- 
strument, without waiting for damage claim settlements. 
2.1.3 Rack Mounting oe 

The instrument is 1/2 rack size and two rack mounting 
_kits are available. The K-103 kit provides the necessary 
hardware to mount the unit to either the right or left of 
a standard 5%” x 19” opening. The K-104 kit provides 


SECTION 
INSTALLATION: 


the necessary hardware to rack mount two instruments. 


-These may be two 1000 or 2000 series Wavetek, Indi- 


ana Instruments, or two 130 or 140 series Wavetek, 
San Diego Instruments, or a combination of either. This 
provides a 7” x 19” package. Facilities are provided for 
Front Panel mounting of instrument Rear Panel con- 


nectors. 


2.1.4 K-103, Rack Mounting Kit (Refer to Figure 2-1) 


CONTENTS 
item eee Oty. Part No. 
: A (Side) . 1 ea. BOOO-608 
B (Side) 1 ea. CO000-691 
C (Screw) 8 ea. ~HS101-806 


Procedure: 


Remove the screws from one side panel at a time. Mount 
item A or B against the side panel of the instrument and 
secure with screws provided (item C). Repeat operation 
for other side. NOTE: Items A & B may be interchanged 


to position the unit to the side of the rack desired. 


Figure 2-1. K-103 Rack Mounting 


~ INSTALLATION 


o 


2.1.5 K-104 Rack Mounting Kit (Refer to Figure 2-2) 


CONTENTS 
Item Qty. Part No. 
A (Tray) 2 ea. C000-729 
B (Side) 2 ea. A500-230 
C (Screw) 12 ea. HS101-805 


Procedure: 


Install both sides (item B) to one tray (item A) using 
10-32 x 3/16” screws (item C). Position the instrument 
on the tray so that the feet extend into the provided 
holes. Holes are provided for all Wavetek, Indiana 1000 
and 2000 series and for most Wavetek, San Diego 130, 
140, and 700 series instruments. Other instruments not 
exceeding 5%” x 8” may also be mounted by drilling 
additional holes for their feet.. 


When one or both instruments are properly seated, in- 
stall the other item “A” and secure with the remaining 
screws (item C). 


NOTE: If the Wavetek instrument has been supplied 
with a bail, it must be removed before installing in the 
K-104 rack mounting kit. Z 


22 ELECTRICAL INS PAELAON 
2.2.1 Primary Power Requirements 


These instruments operate from either 115 volt AC or 
230 volt AC supply mains as selected by a Slide Switch 
located on the Rear Panel. Before operating the instru- 
ment, check that the fuse mounted in the Rear Panel 
Fuse Holder corresponds to the correct value for the 
selected voltage; i.e., 0.5 amp for a 115 volt AC, and 
0.25 amp for 230 volt AC. 


The power supply has been designed to operate from 
either 50 or GO Hz supply mains, however, the line 
operated sweep rate function must be adjusted to the 
line frequency. 


2-2 


Figure 2-2. K-104 Rack Mounting 


Instruments are shipped from the factory for operation 
at 115 volt AC, 60 Hz unless specified for 230 volt AC 
or 50 Hz operation. 


2.2.2 Performance Checks 
The electrical performance of this instrument should be 


verified. Performance checks for incoming inspection 
are given in Section 5, Maintenance. 


SECTION 3 
OPERATING INSTRUCTIONS 


3.1 INTRODUCTION 


This section provides complete function- tions, and programming instructions for 
al control description, operating instruc- the Model 1403 and 1503 Sweep Generators. 
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Figure 3-1. Front Panel 


control when the AUTO frequency 
When this switch is up 
this 


A center frequency tuning 
switch is down (manual operation). 
(automatic operation) or when in remote operation, 
control is not active. 

the RF 


Provides calibrated adjustment of output in 5 dB 


increments from O to 35 dB. 


3.2 DESCRIPTION OF FRONT PANEL 
Q) FREQUENCY 
(2) ATTENUATION 
(3) LEVEL 


Provides a 20 dB vernier adjustment of the RF output when 
the AUTO level switch is down (manual operation) when this 
switch is up (automatic operation), or when in remote op- 
eration, this control is not active. 


CROMOMOMNG 


MARKER SIZE 
pull NARROW 


MARKERS - (MHz) 


SWEEP WIDTH 


POWER ON 


SCOPE HORIZ out 


SCOPE VERT out 


DEMOD in - 


PROBE POWER 


TF INPUT 


RF out - 
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Control adjusts the marker amplitude. When the knob is 
pulled out, the birdy marker width is reduced. 


Eight push button switches control A-l and A-2 Marker 
Options (marker frequency is engraved on push button). 


Control adjusts the display sweep width from less than 
5 MHz to the entire swept frequency range. When the knob 
is pulled out, the maximum sweep width is reduced to ap- 
proximately 10% of the swept frequency range. 


Toggle switch applies A.C. power to the power supply. 
The light indicates that the instrument is operating. 


BNC connector provides a 16V peak-to-peak triangle waveform 
synchronized with the sweep oscillator, to drive the 
oscilloscope horizontal input. 


BNC connector provides the DEMOD input signal combined 
with the marker signal (and also the scope frequency and 
level indicators when option C is installed) for connec- 
tion to the scope vertical input. 


BNC connector accepts the demodulated swept signal from 
the device under test, so that RF markers may be added, 
and also adds the scope frequency and level indicators 
when option C is provided.. This signal is also used to 
control the automatic RF level circuits of option C. 


BNC twinax connector supplies +18 and -18 volts to power 
an external probe if required for automatic operation of 
the instrument. 


BNC connector accepts an IF sample from the device under 
test to generate IF tracking markers when option B is 
installed. This signal is also used to control the auto- 
matic tuning circuit option E. 

NOTE: Optton B must be provided tf the automatic tun- 
tng optton ts required. 


BNC connector provides a connection for the RF output 
signal. 
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Figure 3-2. Rear Panel 


DESCRIPTION OF REAR PANEL 


SWITCH 115/230 VOLT 
INPUT 50/60 Hz 
AC LINE FUSE 


REMOTE JACK 


OPTION 


EXT MARKER INPUT 


PULSE MARKER OUTPUT 


PULSE MARKER 
+ SIZE 


Selects 115 or 230 volt line voltage. 
3 prong AC plug provides connection to AC mains. 
OSA, for 115 volt AC or 0.25A for 230 voleesGc. 


Provides connection for programming of frequency and 
RF output level. (See paragraph 3-10 for detailed in- 
structions). This jackis supplied with a mating "jump- 
ered plug" which is necessary for Front Panel control. 


Mounting hole for a BNC connector. 


BNC connector accepts an externally generated Contin- 
uous Wave signal to produce a frequency marker on the 
display. 


BNC connector provides positive or negative pulse mark- 
ers when the IF tracking markers (option B) are pro- 
vided. 


Switch selects either negative or positive marker pulses 
(option B). Control adjusts the amplitude of the pulses 
from 0 to over 30 volts. 


1403 or 1503 


RF 
out in POWER in 


Fixed Pad 
or 
Matching Network 


PULSE MARKER 


(rear) 


IF PROBE DEMOD 
VERT HORIZ 
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out 


VERT 


HORIZ 


Figure 3-3. Typical Operating Set-Up 


3.4 TYPICAL OPERATING SET-UP 


When initially setting up the instrument, 
first check Rear Panel AC LINE VOLTAGE 
Selector Switch and Fuse to insure that 
the instrument is set for operation with 
the available AC mains. 


Make connections between the sweep gen- 
erator, the device under test and the 
oscilloscope as shown in Figure 3-3. 
Since hum, RF leakage, and spurious sig- 
nal pickup must be kept at a minimun, it 
is essential that good connections and 
grounds be maintained throughout the en- 
tire set-up. Coaxial cables with BNC 
type connectors should be used whenever 
possible. 


The dashed connecting lines in Figure 3-3 
are used in conjunction with the IF 
tracking feature and will be discussed 
in the following paragraph, 3.5. 


The cable between the RF output and the 
input to the device under test is espe- 


cially cricital. It should match the 
output impedance of the generator and be 
as short as possible (under 3 feet). An 
output impedance of 50 2 is standard at 
UHF (model 1503) and an output impedance 
of 75 Qis standard at VHF (model 1403); 
however, an output impedance of 75 or 
50 2 can be furnished on either instru- 
ment as an option. 


The second requirement is that this cable 
be terminated init's characteristic im- 
pedance. This insures a constant amp- 
litude input signal to the device under 
test. If the nominal input impedance 
of the device under test is the same as 
the cable impedance but has a high VSWR, 
a fixed pad (normally between 6 to 10 dB) 
can be installed as shown in Figure 3-3 
to mask this input mismatch. If the in- 
put impedance of the device under test 
is not the sameas the cables impedance, 
a matching network is used. 


ry) 
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This matching network can be 
resistive or 


work. 


either a 
transformer matching net- 
While the resistive matching pad 
is simple to construct, it provides more 
insertion loss than the balun type trans- 


former. Figure 3-4 shows schematics for 
several resistive pads. The leads con- 
necting the 300 2 output from the pad 
to the tuner input should be as short 
as possibel, under 1". 


37 56 
nS C3 50 50 Cy 50 5S C375 
75 TO 50 ohm 50 ohm 6dB 75 ohm 6dB 
MATCHING PAD PAD PAD 


50TO 300 ohm 
MATCHING PAD 


Figure 3-4. 


After the RF swept signal passes through 
the RF circuits of the device under test, 
it must be detected (demodulated) before 
being connected to the DEMOD IN connect- 
or. In the case of the TV receiver align- 


i LOW PASS ne oR 


IF 
INPUT 
FROM 
TUNER 


IF 
SAMPLE 
INJECTION _ 
METER 
O0-5ma 
20. MAX. 
Figure 3-5. 


75 TO 300 ohm 
MATCHING PAD 


Typical Resistive Pads 


ment, the detector is already provided 
as apart of the receiver, while in 
aligning a tuner an external detector 
must be used, Figure 3-5 shows a typi- 


cal detector. 


DETECTOR 
OUTPUT 


Typical Detector 


The device indicated as ''RB PROBE" in 
Figure 3-3 is only used when insufficient 
IF sample is provided by the 2.2K 2 IF 
sample resistor shown in Figure 3-5. 
Its use is further explained in Para- 
graph 3.5. 


A second probe is also available (MODEL 
R6) which combines a wide band IF amp- 
lifier with a detector similar to that 
shown in Figure 3-5. It is used when 
the unamplified detector output is less 
than 10mV. Its use is explained fur- 
ther in Paragraph 3.7. 


After completing the set-up, switch the 
POWER ON. The lamp should light, indi- 
cating an operating condition. This 
instrument requires no warm-up and is 
read for immediate use. Turn both AUTO 
switches to their manual position and 
adjust the Sweep Generator controls for 
the required Center Frequency, Sweep 
Width, and Output Amplitude. Turn on 
the desired markers and adjust the mark- 
er amplitude and width as needed. 


Under certain conditions, the scope re- 
sponse curve may not accurately repre- 
sent the device under test. Three such 
conditions, signal distortion from in- 
put overloading, radiation and ground 
loop hum pick-up at low signal levels, 
and horizontal sweep circuit interfer- 
ence from the receiver under test are 
discussed in the following paragraphs. 


The use of excessive input signals to 
the device under test can cause over- 
loading. To assure that this condition 
is not present, and that the response 
is a true representation of the device 
under test, turn the ATTENUATION controls 
to minimum output amplitude. Gradually 
increase the output amplitude until a 
response is obtained. A further increase 
of the output amplitude should not change 
the configuration of the response enve- 
lope except in amplitude. If the re- 
sponse envelope does change, such as 
flattening at the top, decrease the out- 
put just enough to restore the proper 
configuration. 
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When making measurements at low levels, 
radiation and ground loops become pro- 
blems. Using double shielded cables 
for carrying RF signals helps minimize 
the radiation problem. Ground loops 
causing hum pick-up can sometimes be 
eliminated by completing only one ground 
connection between each instrument. This 
applies particularly to the scope hori- 
zontal input. If the ground connection 
is made at the vertical input terminal, 
an additional ground at the horizontal 
input terminal will often result in hum 
pick-up. 


When testing a completed TV receiver, 
interference from the horizontal sweep 
circuit of the receiver may appear on 
the response curves making it difficult 
to observe aclearly defined trace; 
therefore, it is recommended that the 
sweep circuits be disabled during align- 
ment. 


3.5 OPTION "B" IF TRACKING FEATURE 


The purpose of this feature is to pro- 
vide a method of precisely determining 
the local oscillator frequency. This 
is accomplished by producing markers 
which are related to the IF output sig- 
nal. This option also provides the in- 
put signal to the automatic frequency, 
"E" option, and therefore must be in- 
stalled when option "E" is used. This 
option is contained entirely in plug-in 
module M7E and can be either factory or 
field installed. 


SET-UP INSTRUCTIONS 

For receiver applications, the IF sample 
is obtained from a low impedance pick- 
up coil, normally 2-3 turns air wound 
on a ¥s'' form. The coil is positioned 
with reference to the receiver's IF amp- 
lifier until sufficient signal pick-up 
is obtained. 


For tuner applications, the IF sample is 
typically obtained from a high impedance 
source suchas the 2.2K 2 resistor shown 
in Figure 3-5. This circuit will pro- 
vide sufficient IF sample to produce IF 
tracking markers when the detected out- 
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put signalisover 5 millivolts. If the 
expected detector signal is 50 milli- 
volts or more, satisfactory performance 
can be expected without the addition of 
the IF amplifier probe. If the ex- 
pected detector signal is less than 50 
millivolts, the model RB probe should 
be used. This will produce markers with 
a detected signal of approximately .5 
millivolts. 


It is especially important to provide 
sufficient IF sample if the automatic 
frequency option is also installed, 
since this option provides the control 
signal to the automatic trequency "E" 
option. 


The input adjustment control on top of 
the M7E module should be set completely 
clockwise. Because of the large AGC 
range of this module, this control sel- 
dom requires further adjustment. 


Make connections as shown in the dash 
lines of Figure 3-3. Adjust the PULSE 
MARKER "polarity'' and SIZE controls on 
the rear panel to produce the desired 
intensity modulation on the oscilloscope 
trace. 


An alternate method of displaying the IF 
tracking markers is as differentiated 
vertical pulses. For this method, the 
connections from the rear panel pulse 
output to the scope intensity input are 
omitted. The front panel MARKER SIZE 
control is adjusted to provide the de- 
sired RF birdy marker amplitude and the 
PULSE SIZE control located on the M5D 
module (See Figure 3-6) is adjusted in 
a clockwise direction until the desired 
IF pulse marker amplitude is obtained. 


WAVETEK MARKER ADDER M5D 
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Figure 3-6. Top View M5D 
3-8 


The front panel MARKER SIZE control will 
now simultaneously adjust the amplitude 
of the RF birdy and the IF pulse markers. 
The PULSE SIZE control on the M5D module 
should be turned completely counterclock- 
wise when the intensity markers are used. 


3.6 OPTION "E" AUTOMATIC FREQUENCY 


This feature provides automatic frequency 
tracking of the sweep generator to the 
device under test, for greater align- 
ment efficiency. This is accomplished 
by sampling the combined frequency and 
sweep program voltage for the duration 
of an IF center frequency marker. The 
sampled voltage becomes the frequency 
program voltage for the next sweep cycle, 
thus keeping the response centered on the 
display. This feature is contained en- 
tirely in plug-in module MllE andcan be 
either factory or field installed. 


WAVETEK AUTO FREQ 


YOO 


Figure 3-7. Top View M11E 


SET-UP INSTRUCTIONS 

First, option B, the IF tracking feature, 
must be installed and IF markers present 
on the display. Set the front panel 
AUTO frequency switch to AUTO. Two ad- 
justments are provided on the MIIE mod- 
ule (See Figure 3-7) to center the IF 
markers to the center of the oscillo- 
scope display. The "CENT' adjustment 
centers the display when the sweep 
generator's frequency is approximately 
mid-band (150 MHz/1403, 700 MHz/1503). 
The "GAIN' adjustment centers the dis- 
play when the sweep generator's fre- 
quency is at its extreme low or extreme 
high end of the range. 


3.7 OPTION "C" AUTOMATIC LEVEL FEATURE 


The purpose of the automatic level fea- 
ture is to maintain the scope pattern 
at aconstant amplitude regardless of the 
gain variation of the device under test. 
This is accomplished over a 20 dB range 
by controlling the 0 to 20 dB PIN diode 
RF level control in a closed loop ~-sys- 
tem. The automatic level option is en- 
tirely contained in plug-in module M8E 
and can be either factory or field in- 
stalled. When the automatic level op- 
tion is not provided, an ''M8" module 
base is installed to complete the marker 
adder circuit. 


SET-UP INSTRUCTIONS 

First, the desired operating level of the 
device under test must be established. 
This is generally determined by engine- 
ering specifications. The detected out- 
put from a typical UHF tuner without IF 
amplification is in the order of 10mV 
while the output from the IF second de- 
tector can be several volts. This fea- 
ture can accomodate detector outputs be- 
tween l10mV and 1V of either positive or 
negative polarity. For detector outputs 
of less than 10mV, additional gain must 
be added between the detected output and 
the instrument's DEMOD input jack. In- 
creasing the sensitivity of the '"'C" option 
input, however, results in an increase 
in the noise level of the demodulated 
response and also makes the test set-up 
more susceptable to stray signal and 
hum pick-up. More success in testing 
of low level tuners has been achieved by 
installing a well designed wide band 
RF amplifier in the tuner test fixture 
between the tuner IF output and the RF 
detector. The Wavetek model R6 probe 
can be used for this purpose. If the 
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Figure 3-8. Top View M8E 


OPERATING INSTRUCTIONS 


detected output is more than lV, a simple 
resistive voltage divider can be used 
to reduce the detected output voltage to 
the 1V MAX level. All operating and set 
up instructions contained in paragraphs 
322,503 ,0and e344 apply. 


Temporarily connect the detector output 
directly to the scope vertical input and, 
with the instrument operating in the man- 
ual mode (both AUTO switches down); ad- 
just the ATTENUATOR and LEVEL controls 
to obtain the desired detector output 
from the device under test. Once set, 
do not disturb these controls until the 
M8E gain controls have been adjusted. 
Reconnect the detectors output to the 
DEMOD input and the scope's vert input 
to the SCOPE VERT out connectors. Set 
the scope's vertical sensitivity controls 
for .2V per division (DC coupled). Re- 
move the instrument's top cover and lo- 
cate module M8E; refer to Figure 5-15 
on page 5-14, Adjust the M8E POLARITY 
switch to obtain a positive scope pat- 
tern and the X10 switch and the VAR con- 
trol to obtain a pattern height of 1V; 
see Figure .3-8 and Figure 3-9. Finally, 
switch to Automatic Level Operation, 
(front panel AUTO Level switche up) and 
adjust the step ATTENUATOR until the out- 
put level indicator reads approximately 
-oV or less; the vernier LEVEL control 
is now inoperative. 


Volts OUTPUT 
1,2 wx : Volts dB 


OUTPUT 
LEVEL 
INDICATOR 


Figure 3-9. Level Indicator 


As the gain of the device under test 


changes from channel to channel, the 
height of the output level indicator will 


Bats. 
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vary, indicating the RF output change 
required to maintain the pattern at a 
1V level. The indicator isa linear in- 
dication of the RF output voltage over 
a 20 dB range. A zero volt pedestal 
level indicates a RF output of .1V peak 
and aone volt level indicates a RF out- 
put of 1V peak. The scope’s graticule 
can be calibrated in volts, dB or indi- 
cate minimum or maximum gain points as 
desired. 


3.8 OPTION "C" SCOPE FREQUENCY 
INDICATOR 


In addition to the automatic leveling 
circuit and level indicator, module M8E 
contains a frequency indicator circuit. 
This circuit provides a narrow pulse 
on the baseline whose position is lin- 
earily related to the output frequency. 
The scope graticule can be calibrated 
in frequency as desired. 


Two controls are provided to calibrate 
the position of the pulse as related to 
the baseline. The controls are shown 
in Figure 3-8. The "CENT" control is 
used to adjust the position of the in- 
dicator when the instrument is operated 
at its mid frequency point, 150 MHz-1403 
or 700 MHz-1503. The "RANGE" control 
adjusts the amount of travel to the left 
and right of this position and is used 
to adjust the position of the indicator 
at the extreme low and high frequency 
points. Once caltbrated, any change in 
the scope's horizontal posttton or sen- 
sitivity controls will change the calt- 
bratton. 


FREQUENCY 
INDICATOR 


i) 150 300 
FREQUENCY 


Figure 3-10. Frequency Indicator 


oa 10 


3.9 COMBINATION 1403/1503 OPERATION 


Figure 3-11 shows the typical set-up to 
provide combination 1403/1503 operation. 


The two remote Rear Panel jumpered plugs 
are removed and substituted with a spe- 
cial combining plug harness assembly 
(part number K106). This assembly also 
contains a VHF/UHF change switch. The 
plug adjacent to the VHF/UHV change 
switch is connected to the rear panel 
REMOTE jack of the unit designated as 
the "MASTER". This can be either the 
1403 70relo05- The remaining plug is 
connected to the REMOTE jack of the 
"slave". 


Both the instruments have the desired 
RF marker "A'' options. The MASTER unit 
also has the IF tracking marker, ''B" 
option, Automatic Level and Scope Indi- 
eator, '"C" option, and the "E” optiong 
Automatic Frequency, installed. For 
automatic operation, the slave unit can- 
not have option "C" and "E" installed. 
The slave unit may have a "B" option in- 
stalled but it would not function since 
there is no IF input. 


The phase of the ac line must be the same 
to both instruments. If not, reversing 
one of the ac plugs will correct the 
phase. 


Set-Up and Operation of the instruments 
is identical as previously described with 
the exceptionof the additional external 
VHF/UHF selector switch. The AUTO switch- 
es, and the FREQUENCY and vernier LEVEL 
controls on the slave unit are inopera- 
tive, but can be controlled by their 
counterpart located on the MASTER unit. 
Although the AUTO frequency switch on the 
SLAVE unit is inoperative, it must be 
left in the AUTO position for proper 
automatic operation. 
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Figure 3-11. Typical Set-Up for Combined 1403/1503 Operation 


The schematic of the combining harness is shown below. 
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Figure 3-12. Combining Harness Schematie (K106) 
3-11 


OPERATING INSTRUCTIONS 


3.10 PROGRAMMING 


A rear panel REMOTE connector contains 
the necessary connections for remote con- 
trol of the center frequency, sweep width 
and the 0 to 20 dB level control. 


The wiring of this connector is shown on 
the MODULE WIRING DIAGRAM contained in 
SECTION 6. The jumper wires between 
pins 8 to 9, 11 to 12and5 to 6 provide 
internal control of frequency, sweep 
width and output level. Removing these 
jumpers and wiring external controls as 
shown on the MODULE WIRING DIAGRAM will 
provide remote control of these functions. 


The additional pins, 13, 14, and 15 are 
required to provide combination 1403/ 
1503 operation as described in paragraph 
329; 


B=) 


Rear Panel 
Remote Jack J 10] 


Figure 3-13 


4.1 


INTRODUCTION 


This section first presents an overall block diagram 
analysis followed by a more detailed description 
of each module. 


Before beginning the actual circuit description, it would 
be well to consider the mechanical arrangement of the 
instrument. This will enable the following block diagram 


SECTION 4 
CIRCUIT DESCRIPTION 


and circuit description to be associated with its physical 
position, thereby, providing a better understanding of 
the overall instrument. The mechanical arrangement 
can be seen by referring to Figure 5-15 in the Mainte- 
nance section. This TOP VIEW shows the Front Panel, 
plug-in module and the rear chassis Power Supply 
sections. 
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4.2 SIMPLIFIED BLOCK DIAGRAM 


The block diagram in Figures 4-1, 4-2, 
and 4-3 contain both block and madule 
information. The blocks contained with- 
in each module are indicated by the 
shaded area. Figure 4-1 depicts the 
basic Sweep Generator and Marker circuits 
in manual operation. Figure 4-2 depicts 
the circuits required for Automatic 
Frequency tracking operation. Figure 
4-3 shows the Automatic Level control 
and Scope Indicator circuits. 


4.2.1 Manual Operation Diagram 


The Power Supply provides two regulated 
voltage sources, +18 and -18V; and Square 
and Triangle wave generators for con- 
nection to the plug-in modules. It also 
includes a Pulse Marker amplifier cir- 
cuit. 


The two power supplies provide the vol- 


tage to the Front Panel FREQUENCY cones 


trol, while the triangle wave generator 
supplies the Sweep ramp to the front 
panel SWEEP WIDTH control. The output 
signal from the FREQUENCY and Sweep Width 
controls are then fed to the sweep drive 
circuits in the M2E-2 module where they 
are combined into a single signal which 
drives the Frequency Determining Varac- 
tor Diodes in the Sweep Oscillator mod- 
ule. Necessary level shifting, shaping, 
and amplitude control is provided by the 
sweep drive circuit. 


The square wave generator blanks the RF 
output and marker circuits off at re- 
trace and controls the timing of other 
circuits in the instrument. 


The RF sweep generator circuits for the 
model 1403 are contained in an M9JA mod- 
ule containing the Sweep Oscillator, 
Voltage Variable Attenuator, Wide Band 
Amplifier, Monitor, and Leveling Ampli- 
fier. 


The sweep signal is generated by hetro- 
dyning a UHF sweep oscillator with a 
UHF CW reference oscillator in a diode 


CIRCUIT DESCRIPTION 


mixer. The resultant difference sig- 
nal is then amplified ina wide band 
preamplifier, connected through the vol- 
tage variable attenuator to the wide 
band amplifier and then to the monitor 
point. 


Leveling of the RF output is accomplish- 
ed by the monitor diode which measures 
the RF voltage and compares it to a ref- 
erence voltage supplied by the vernier 
output control. Any error between the 
two voltages is amplified in the level- 
er amplifier and is then connected to 
the Voltage Variable Attenuator at the 
input of the final wide band amplifier. 
This closed loop system maintains a 
constant amplitude RF signal at the mon- 
itor point, which compensates for amp- 
litude variations in the sweep oscilla- 
tor, mixer, and amplifier circuit and 
also creates a zero impedance.. A 75 2 
resistor is connected between the zero 
impedance point and the RF output system. 


The output from the M9JA module is then 
connected through the turret step atten- 
uator to the front panel RF output con- 
nector. 


The RF sweep generator circuits for the 
model 1503 are contained in an M9S-1 
sweep oscillator module. The module con- 
tains a high level Sweep Oscillator, a 
Voltage Variable Attenuator, Monitor, 
and Leveling Amplifier. The output from 
the sweep oscillator is fed through the 
voltage variable attenuator to the mon- 
(Ore jeeiate Leveling of the RF output 

is accomplished in the same manner as 
previously described and its source im- 
pedance is 50 Q. The output from the 
module is then fed directly to the tur- 
ret attenuator without amplification. 


The marker circuit is comprised of the 
Marker Adder module M5D, the individual 
Marker generators (M6's), and the marker 
adder function of the M8/M8E module which 
combines the markers with the scope ver- 
ticalsoutput. In addition to the mar- 
ker adding function, the M5D module also 
provides for leveling of the sweep sample 
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signal inthe same manner as the main RF 
output signal was leveled. This provides 
a constant amplitude sweep signal to the 
individual marker modules, which is ex- 
tremely important in obtaining a "flat 
comb'' output from the harmonic genera- 
ting marker modules. It also standard- 
izes the sweep sample amplitude in all 
instruments, which insure proper opera- 
tion of field installed markers. 


This constant amplitude sweep sample 
signal is then fed to the individual M6 
marker modules where it is combined in 
a mixer with a crystal controlled CW 
signal. The resultant difference sig- 
nal, which is the birdy marker, is then 
fed back to the marker adder module 
where they are combined, amplified, and 
shaped into a single composite signal. 
This signal is then fed through the mark- 
er size control tothemarker adder cir- 
cuit in the M8/M8E module where it is 
combined with the demodulated input sig- 
nal. This combined signal is then rout- 
ed tothe front panel SCOPE VERT connec- 
tor. 


When Option C is not used, module M8 is 
used in place of module M8E. In this 
module, the DEMOD INPUT is connected 
directly to the 47k 2 resistor. The 
marker signals are coupled through the 
120pf capacitor to the resistor and to 
the SCOPE VERT output connector. No 
other circuits are provided in the module. 


The M7E module provides pulse type Local 
Oscillator Tracking Markers generated 
from an IF sample derived from a TV tun- 
er or receiver. The Conversion Circuits, 
which are AGC'dto prevent loss of mark- 
ers from insufficient IF sample during 
tuner alignment, convert the IF sample 
to approximately 10 MHz. (The convert- 
ed signal generates RF markers in three 
crystal filters at equivalent converted 
frequencies. ) The Crystal Filter out- 
puts are detected and amplified in iden- 
tical Detector/Amplifier circuits and 
are applied to the common Marker Pulse 
circuit which generates sharp negative 
going marker pulses. 


4-H 


The Marker Pulse circuit output is rout- 
ed to the Pulse Marker Amplifier cir- 
cuit in the PS7 Power Supply, which pro- 
vides either positive or negative going 
Pulse Markers at the rear panel. 


The Marker Pulses are also fed, through 
a PULSE SIZE control in the M5D module, 
to the marker adding circuit in the M8 
module where they may be added to the 
detected response pattern from the DEMOD 
INPUT jack. 


4.2.2 Automatic Frequency Diagram 


In Option B, Module M7E, when the Auto- 
matic Frequency option is provided, one 
crystal filter, at the converted equi- 
valent of the IF center frequency is us- 
ed as an automatic tuning control mark- 
er, whichis then fed toa separate pulse 
amplifier. The output of this control 
pulse circuit is then routed to the Auto- 
matic Frequency module MIIE. 


Option E, module M11E, provides an auto- 
matic frequency tuning voltage to keep 
the tuner response curve centered on the 
oscilloscope display and is dependant up- 
on the control pulse fromthe M7E module. 
The input amplifier provides the re- 
quired inversion of the signal from the 


M2E. Its output level at the dura- 
tion of the control pulse is transferred 
to a capacitor which retains the voltage 
for the remainder of the RF on, or Trace 
time. The timing pulse generator pro- 
duces a pulse occuring during the first 
half of retrace time, that transfers 
this voltage to the reference input of 
the output amplifier. The output of this 
voltage follower then becomes’ the fre- 
quency program of the next sweep cycle. 


The control pulse from the M7E also 
charges a capacitor to a high positive 
level. The first half retrace period 
pulse transfers this voltage to the M2E-2 
capture circuit, holding the FET switches 
on. If the control pulse did not fire, 
the capacitor would have had a negative 
charge derived from a pulse occuring at 
the second half of the previous retrace 
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period. This negative voltage, when 
transferred to the M2E-2 capture cir- 
cuit, turns the FET switches off, thus 
opening the ground return to the Sweep 
Width control. The instrument is then 
in the full sweep width or "capture" 
mode, essentially searching the full band 
for the presence of a control pulse. 


4.2.3 Automatic Level and Scope 
Indicators Diagram 


The OptionC Automatic Level (attenuation) 


Circuit and Level and Frequency Indica- 
tor circuits are contained in an M8E 
module. The module also contains high 
impedance, adjustable gain, scope pre- 
amplifier circuits, and signal invert- 
ers to permit automatic level with either 
high or low level tuners without using 
external DC amplifier probes. The level 
indicator pulse and the marker signals 
fromthe Front Panel MARKER SIZE control 
are combined with the demodulated input 
signal for connection with the scope 
vertical or "Y'' axis input. 


THE FOLLOWING CIRCUIT DESCRIPTIONS ARE 
REFERENCED TO THE SCHEMATICS APPEARING 
IN SECTION 6. 


4.3 POWER SUPPLY (PS7) 


The PS7 power supply provides two reg- 
ulated voltages, a Square Wave Genera- 
tor, a Triangle Wave Generator and a 
Pulse Marker Amplifier. 


AC POWER & RECTIFIER CIRCUITS 

A dual-primary transformer allows oper- 
ation at a line voltage of 115 or 230 
volts. AC power is supplied through a 
3 wire receptacle from the Front Panel 
ON/OFF switch. The transformer is lo- 
cated away from the sweep drive module 
to reduce magnetically coupled line rip- 
ple. Unregulated pulse and minus vol- 
tages are supplied by two full wave rec- 
tifier circuits and filtered by Cl and 
C7. A 12 pin plug, mounted to the print- 
ed circuit board, provides access to 
three unregulated voltages, the regulated 
+18 and -18 supplies, Square wave and 
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Triangle wave sources and an input to the 
Pulse Marker Amplifier. R45 is a series 
voltage dropping resistor for the Power 
On indicator DS101. 


+18 VOLT SERIES REGULATOR 

Regulation is provided by ICl which con- 
tains its own internal reference supply. 
Resistor R9 provides an adjustment to 
+18.00 volts. Anexternal pass transis- 
tor, Q2, boosts the current capability, 
and transistor Ql improves the current 
limiting characteristics of ICl by pro- 
viding amplification before limiting. 
The +18 volt supply is protected against 
reverse voltage by diode CR7. 


-18 VOLT SERIES SHUNT REGULATOR 

The voltage reference for this supply is 
obtained fromthe+18 volt supply through 
resistor R20. Resistor R19 provides 
feedback, applied to IC2, which provides 
high gain, forcing transistor Q5 to main- 
tain a shunt regulated voltage across 
resistor R13. Transistors Q3 and Q4 
provide the series pass element and are 
connected as a compound emitter follower 
so that the voltage across resistor R13 
is not loaded heavily. Short circuit 
protection of transistor Q5 is provided 
by diode CR8. Current limiting is pro- 
vided by transistor Q5, when transistor 
Q6 conducts sufficiently to forward bias 
diodes CR9 and CRIO. Reverse voltage 
protection is provided by diode CR12. 


SQUARE WAVE GENERATOR 

The 24 volts AC from power transformer 
Tl is squared by the comparator IC3A. 
Diodes CR13 and CR14 provide protection 
to the inverting input by limiting the 
voltage range to one volt. The square 
wave output provides the triangle gen- 
erator input and is also applied to the 
base of the Darlington emitter follower 
Q7. CR15 limits the negative output to 
one volt. A positive 15 volt, negative 
1 volt square wave is routed to pin 10 
where it is provided to blank the RF out- 
put off during retrace and to control 
the timing of other circuits in the in- 
strument. 
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TRIANGLE WAVE GENERATOR 

The symmetrical square wave output of 
IC3A is adjusted by R26 and is AC coupl- 
ed to the integrator IC3B to restore 
symmetry about zero. Diodes CR16 and 
CR6 protect the inverting input by lim- 
iting the voltage range to one volt. 
Capacitor C13 and Resistors R29 and R30, 
in the feedback network, provide the in- 
tegrator configuration. This signal, 
applied to pin 8, provides the sweep ramp, 
the scope horizontal drive, and controls 
the timing of other circuits in the in- 
strument. 


PULSE MARKER AMPLIFIER 

Negative going marker pulses from the 
M7E (Option B) module in the instrument 
are routed through pin 7 and AC coupled 
to the base of the PNP inverter, Q12. 
The collector signal is DC coupled 
through the divider network R41 and R42 
to the base of the NPN inverter Q13. 


Positive going pulses are selected from 
the collector of Q12, or negative going 
pulses from the collector of Q13 by 
marker polarity switch S2, and coupled 
to the MARKER SIZE control, R44. The 
pulse is then applied to the marker out- 
put jack, J5\. 


4.4 SWEEP DRIVE (MODULE M2E-2) 


The M2E-2 module provides the drive vol- 
tage tothe varactor diodes in the sweep 
oscillator module, and when the Auto- 
matic frequency optionis used, provides 
an inverted sweep drive ramp to the MIIE 
module. It also contains a capture cir- 
cuit that causes the sweep width to in= 
crease to maximum if a command is pro- 
vided from the automatic circuitry in 
the M11E module when the IF input level 
from the tuner or receiver falls below 
a specific level. 


OSCILLATOR DRIVE 

The drive voltage to the sweep oscilla- 
tor varactors is determined by the pro- 
gramming voltages applied to pin 5 and 
to pin 7 by the FREQUENCY and SWEEP 
WIDTH controls. Resistors R3, 4, and 41 
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divide the Frequency program in half, 
so that it is equal to the sweep width 
program. The programs are summed to a 
standard voltage level inthe input amp- 
lifier IC1A and then fed to the shaping 
circuit. The shaping diodes (CRl to 
CR5) conduct at levels determined by a 
variable resistor network driven by a 
constant current source, Ql. As each 
diode conducts, an additional current 
is fed into the summing junciton of the 
output amplifier IC1B. The output amp- 
litude is set by R31 and the SWEEP WIDTH 
limit control. 


INVERTED SWEEP DRIVE RAMP 

The output of IC1A is also fed to the 
automatic frequency circuits frompin 8, 
for use as a tuning reference. Since 
this waveform is adjusted as described 
in the calibration procedure, it is also 
noted as test point one (T.P. 1). 


CAPTURE CIRCUIT 

FET transistors Q4andQ5 in series with 
the SWEEP WIDTH ground return, are nor- 
mally conducting inthe manual Frequency 
mode; and in AUTO Frequency mode, when 
an IF center Frequency control pulse 
marker is present. (The transistors are 
connected in parallel to reduce the con- 
duction resistance, which limits the min- 
imum sweep width, to acceptable limits). 


When the tuner IF sample input falls be- 
low a level sufficient to generate mark- 
ers, the automatic circuits provide a 
capture programat pin 10 that turns the 
transistors off. This produces a full 
band sweep width program that overrides 
the front panel control setting. When 
the IF response is restored, the capture 
program which is applied to the gates 
of Q4 and Q5 is removed, restoring the 
transistors to full conduction and the 
instrument to normal automatic frequency 
operation. 


4.5 SWEEP OSCILLATOR, MODEL 1403 
(MODULE M9JA) 


The RF sweep signal for the model 1403 
is generated by hetrodyning the output 


of a UHF sweep oscillator with the out- 
put of a 1 GHZ fixed frequency (C.W.) 
oscillator in a diode mixer. The dif- 
ference frequency in the 1 to 300 MHz 
range is amplified by wide band amplifier 
stages. An electronic PIN diode atten- 
uator, providing vernier RF level ad- 
justment, is controlled by a Leveler 
Amplifier which is regulated by an ALC 
sense voltage from the monitor diode. 


The RF output of the common base config- 
ured Fixed oscillator, Al, operating at 
a frequency of approximately 1000 MHz, 
is coupled through inductors L2 and L3 
to opposite terminals of the double 
balanced mixer, consisting of diodes 
CR4, 5, 6, and 7. R14 adjusts the out- 
put symmetery of this mixer bridge. Q2 
operates at a frequency of approximately 
1000 MHz to 1400 MHz. The average fre- 
quency is adjusted by resistor R6 which 
controls the average bias on the cath- 
odes of varactor diodes CR1, CR2, and 
CR3. The sweep drive voltage from pin 
9 of the module is applied to the vara- 
ctor diodes, decreasing their junction 
capacitance, thereby causing the oscil- 
lator frequency to vary fromlowto high. 
The sweep oscillator output is coupled 
to the other opposing terminals of the 
double balanced mixer through inductor 
L4. The resultant difference frequency 
is then amplified in the 0 to 300 MHz 
range by the wide band preamplifier stage 
consisting of transistor amplifier Q4 
and emitter followers Q5 and Q8. Tran- 
sistor switches Q6 and Q7 provide RF 
blanking by shutting the wide band pre- 
amplifier off during sweep retrace time. 


Two RF outputs are provided from the 
WIDE BAND PREAMPLIFIER. One output is 
coupled via R27 and C15 to a_ second, 
similar wide band amplifier stage con- 
sisting of Q9, Q10, and Qll. The out- 
put of this amplifier is provided at Jl 
as a sweep sample connection to the mark- 
er generating circuits. The second RF 
output signal is coupled through R26 
and C14 to the electronic attenuator 
consisting of PIN diodes CRl, CR2 and 
CR3, which provide variable RF conduction 
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proportional to the positive current 
supplied fromthe LEVELER AMPLIFIER cir- 
Cult 


The LEVELER AMPLIFIER, an operational 
amplifier consisting of Q13 and Q15, 
provides leveling of the RF output by 
supplying a positive current to the elec- 
tronic attenuator system, that is, a 
positively increasing output voltage 
from the LEVELER AMPLIFIER will produce 
an increasing RF output level. 


RF blanking is effected by a positive 
input voltage, from pin 10 to the FET 
switch transistor Q12, which causes the 
leveler output to go negative during 
sweep retrace time, thus shutting off 
the electronic attenuator. (This effect 
is re-enforced by the action of Q6 and 
Q7 in shutting off the preceding wide 
band amplifier stage.) 


The monitor diode, CR13, near the RF 
OUTPUT jack, provides a negative DC vol- 
tage, related to the RF output level 
present in the RF output system, to the 
inverting input of the LEVELER AMPLIFIER. 
Since an increasingly negative voltage 
at this input will reduce the positive 
current supplied to the electronic atten- 
uator, the RF output level is held con- 
stant, by negative feedback, at a level 
determined by the reference voltage at 
the LEVELER AMPLIFIER'S non-inverting 
input. This reference voltage varies 
directly with the LEVEL PROGRAM at pin 
7. The magnitude of this negative vol- 
tage is determined by the LEVEL MAX con- 
trol, which sets the maximum RF level 
when the program voltage is maximum. 
The LEVEL MIN control provides a small 
negative reference level when the pro- 
gram voltage is zero. 


Three Wide Band amplifier stages, QI16, 
Q17, and Q18 amplify the signal from the 
electronic attenuator by about 40 dB, 
with reduced frequency response below 1 
MHz and over 300 MHz. Since the closed 
loop leveling system establishes zero im- 
pedance at the monitor point, R8 sets the 
output impedance at 75 2. 
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4.6 SWEEP OSCILLATOR, MODEL 1503 
(MODULE M9S-1) 


This module contains an Oscillator, an 
Electronic Attenuator, a Leveler Ampli- 
fier and a Monitor. 


Transistor Ql is a common base varactor 
tuned oscillator, with biasing of the 
varactor diodes provided by transistors 
Q4andQ5. The B- voltage for the oscil- 
lator is modulated by the blanking sig- 
nal from pin 10 in transistor stages Q2 
and Q3. This modulation causes the os- 
cillator to be cut off during the sweep 
retrace period, thereby providing a zero 
RF output level during retrace time. 
The RF signal is coupled from the oscil- 
lator to an electronic attenuator con- 
sisting of PIN diodes CRI, CR2, and CR3, 
controlled by the current flowing through 
the leveler pass transistor Q10. This 
attenuator is part of the closed loop 
leveling system also consisting of the 
monitor diode CR4 and LEVELER AMPLIFIER 
Q9, Q10, and Qll. CR4 provides a nega- 
tive DC voltage related to the RF out- 
put level present in the output system. 
This negative voltage is connected to 
one input of LEVELER AMPLIFIER. The 
second input of the amplifier is pro- 
vided by the RF level control. Any er- 
ror between the two inputs is amplified 
and used to control the ELECTRONIC AT- 
TENUATOR. This closed loop system main- 
tains a zero impedance constant ampli- 
tude signal at the monitor point and al- 
lows an adjustment of the signal over 
a 20 dB range. 


The output impedance is provided by the 
resistor R8 connected between the moni- 
tor and the RF output connector. 


4.7 MARKER ADDER (MODULE M5D) 


The main function of this module is ad- 
ding together and amplifying the indi- 
vidual marker signals from the M6 mark- 
er modules. It also contains the ex- 
ternal marker mixer circuit and the 
sweep leveling circuits. 
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A low level sweep sample signal, suppli- 
ed fromthe sweep oscillator module, M9, 
is connected to jack J2. This signal 
is then leveled in the same manner as 
the RF output signal. The voltage from 
the monitor diode, CR6, and the refer- 
ence voltage from R52 is fed to the le- 
veling amplifier consisting of transis- 
tor states Q13 and Q14. Q12 provides 
blanking of the leveling amplifier. Any 
error between the two input signals is 
amplified and fed to the PIN diode atten- 
uatorCR5. The operationof this circuit 
produces a constant amplitude signal at 
the monitor point. 


The leveled sweep sample signal is con- 
nected to the external marker mixer 
diode CR1, and to the sweep sample out- 
put connector, J3. A 47 Q resistor, 
which is connected between J3 and the 
signal is then routed to each M6 marker 
module. 


The marker output signals from the in- 
dividual M6 marker modules are connect- 
ed to the input pins 1, 2, 3, and 4 of 
the M5D module. One or two M6 outputs 
are connected to each input. The sig- 
nals are then amplified in the input 
stages (Q2, Q3, Q4, and Q5) and com- 
bined with the common collector load, 
comprised of the 33k © resistor, R22, 
paralleled with the choke Ll. When the 
Front Panel MARKER SIZE control is in 
"push wide'', +18 volts applied to the 
gate of Q6 keeps the FET switch OFF. 
In PULL NARROW, the +18 volt signal is 
removed, Q7 is turned on, connecting 
.033uF capacitor C10 from the compensated 
collector load to ground, thus reducing 
the marker bandpass. 


The combined marker signals are then 
amplified in the operational amplifier 
follower comprised of transistor stages 
Q7, Q8, andQ9. The amplified signal is 
then fed to the complimentary output stage 
Q10 and Q11, whichis biased so that in- 
put signals less than 0.5 volts are not 
amplified. This eliminates most spurious 
markers and noise from the output. 


PULSE SIZE control, R40, accepts pulse 
markers from the IF tracking marker mod- 
ule M7E through pin 8. The pulse mark- 
ers are combined with birdy markers at 
pin 7. The combined output is connected 
to the Front Panel MARKER SIZE control 
and then to the M8/M8E module and finally 
to the Front Panel SCOPE VERT connector. 


4.8 OPTION "A" MARKERS (MODULE M6'S) 


Each marker module contains a crystal 
Oscillator, a tuned or untuned Mixer 
and a marker Amplifier. Harmonic gen- 
erator marker modules also include one 
or more harmonic generating stages. 


Several types of marker modules are re- 
quired to cover the wide frequency range 
and to produce both single frequency and 
harmonic type markers. 


A Single frequency marker generator pro- 
duces a marker at a single frequency 
while the Harmonic marker generator pro- 
duces markers at harmonically related 
frequencies of the crystal oscillator. 


The model number for Single frequency 
markers is M6S followed by the marker 
frequency. The model number for Harmonic 
markers is M6H followed by the harmonic 
marker frequency. 


The crystal Oscillator operates between 
the frequencies of 100 kHz and 55 MHz. 
Several different types of oscillators 
are required to cover this range of fre- 
quencies. The 17 to 55 MHz oscillators 
use a tuned Colpitts oscillator with the 
crystal operating in its third overtone 
frequency ina series resonant mode. 
The tuning suppresses the crystal funda- 
mental and higher order resonant fre- 
quencies. The crystal and marker fre- 
quency are the same for frequencies be- 
tween 100 kHz and 55 MHz. The markers 
above 55 MHz use harmonic generating 
techniques. 


The output from the crystal oscillator 
(or harmonic generator) is combined with 
the sweep sample inthe mixer stage. In 
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the case of single frequency markers, 
the mixer includes atuned circuit which 
selects the desired crystal harmonic 
frequencies and the sweep sample fre- 
quency. In the caseofa harmonic mark- 
er, the mixer is untuned. Themixer cir- 
cuit is generally a diode mixer, although 
transistor mixers are sometimes used. 
The fundamental and product signals are 
filtered from the mixer output, leaving 
the "difference signal" whichis applied 
to the marker amplifier stage. 


The marker amplifier is a single stage 
amplifier having a frequency response 
of several kHz to approximately 500 kHz. 
The output of the marker amplifier is 
connected through the SIZE control to 
the output pin of the module. 


4.9 OPTION "B" IF TRACKING (MODULE M7E) 


This module contains a conversion cir- 
cuit consisting of a bandpass filter, 
RF amplifier, local oscillator, mixer, 
10 to 20 MHz IF amplifier and output 
Transformer. It also contains an auto- 
matic Gain control (AGC circuit), three 
crystal filters and their associated 
Detector Amplifier stages, a common Mark- 
er Pulse Amplifier anda Reference Pulse 
Amplifier. 


CONVERSION CIRCUIT 

The bandpass filter consists of the in- 
ductive/capacitance tuned networks at 
the input to MOS FET Ql. The filter 
passes the frequency band from 30 MHz 
to 50 MHz. The Ql stage is an RF amp- 
lifier that couples the IF frequencies 
to one input of mixer Q3. The other 
MOS FET input receives the 55.75 MHz 
signal from crystal-controlled Colpitts 
oscillator Q2. The AGC voltage is also 
applied to the mixer at this point. The 
55.75 MHz local oscillator heterodynes 
with the output of Ql to provide output 
frequencies from 0 Hz to approximately 
20 MHz with 10 MHz now corresponding to 
45) DeeMHZe el 25259to 43.5: and 14.5 MAz 
E04 le coeMHs. 
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The output of the mixer and the following 
MOS FET amplifier, Q4, drives Pi-networks 
that are stagger-tuned, in conjunction 
with the secondary of Rl, to provide 
the required flat response. Frequencies 
below 10 MHz are attenuated by choke L8. 
Frequencies above the desired band are 
attenuated by the low pass filtering of 
the Pi-networks. 


AGC CIRCUIT 

A sample of the signal level is coupled 
from the collector of Q6 to the AGC cir- 
cuit consisting of monitor diode CR2 and 
the integrated circuit inverter ICl. 


CRYSTAL FILTERS AND DETECTOR AMPLIFIER 
CIRCUITS 

The secondary of Tl is center tapped to 
provide 180 degree phase displaced sig- 
nals to the three crystal filters. One 
crystal provides a 14.5 MHz output for 
the 41.25 MHz marker, crystal X3 provides 
a 12.24 MHz output for the 45.75 MHz 
marker. Ineach case, the crystal in the 
filter is selected for a frequency that 
is the difference between the M/E local 
oscillator frequency and the desired 
marker (for U.S. standard sound and 
video, this is: 55.75 - 41.25=14.5 MHz 
and 55. #5s=5 10=45.575). 


The crystal filter outputs are nulled 
for zero output, except at resonance by 
variable capacitors C30, C32, and C34. 
These crystal filters provide sharp 
bursts of RF energy at their series re- 
sonant frequencies, detected by CR3 and 
amplified by Q7. Emitter follower Q8 
is a low impedance input to differentia- 
tor CR4 which provides a sharp pulse in- 
put to the pulse marker amplifier cir- 
cuits described in paragraph 4.3, and 
also to the marker adder module M5D. 


CONTROL PULSE AMPLIFIER 

Emitter follower Q8B provides a second 
output of a reference pulse amplifier. 
The first stage, CR5andQ12, duplicates 
the function of CR4 and Q9, as described 
above. The second stage, Q13, amplifies 
and inverts the pulse. The positive go- 
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ing pulse is then routed through pin 8 
to the automatic frequency module MIIE. 


4.10 OPTION "E" AUTOMATIC FREQUENCY 
(MODULE M11E) 


The M11E module provides two electronic 
functions. The first is an automatic 
Frequency tuning voltage to the M2E-2 
Sweep Drive module to automatically po- 
sition the demodulated tuner response in 
the horizontal center of the oscillo- 
scope display. The second is a Capture 
command program voltage to the M2E-2 to 
cause this module to apply a full sweep 
width program to the sweep oscillator. 
This insures that, provided the tuner 
is functioning at all, the IF response 
will appear somewhere in the band, allow- 
ing the automatic tuning function to op- 
erate. (Thiscapture initiating voltage 
appears only when the IF signal level 
to the M7E module falls below the level 
required to generate a control pulse 
marker). 


The two option E functions are enabled 
by three sequential time related pulses. 
The first of these is a "Control" pulse, 
derived from the M7E module, OPTION B, 
which occurs only for the duration of 
that pulse in RF on or trace time. The 
second is a "Transfer" pulse, occuring 
throughout the first half of retrace 
time, and the third is a ''Reset" pulse, 
which occupies the remaining half of the 
retrace period. 


4.10.1 Automatic Frequency Circuits 


The Automatic Frequency circuits consist 
ois the Inverted Sweep Ramp Amplifier; 
the Sampling and "Memory" circuit, and 
the Automatic Tuning Voltage Follower. 


INVERTED SWEEP RAMP AMPLIFIER 

The inverted sweep drive ramp described 
in paragraph 4.4, is connected through 
pin 1 to the inverting input of the in- 
tegrated circuit operational amplifier 
IC1A. AUTO GAIN control, R2, which is 
in both the input and the feedback loop, 


effectively adjusts the range, or band 
limits, of the automatic frequency (tun- 
ing) program. The AUTO CENT. control, 
R4, sets the average DC level (offset) 
of this input and is, ineffect, an auto- 
matic tuning program mid-band adjustment. 


The same inverted ramp is also applied 
to the inverting input of the compara- 
tor configured operational amplifier, 
1G2Z8. The LOW LIMIT, (low frequency 
cut out) control offsets this input so 
as to switch the comparator output from 
the positive to the negative state as 
the tuning voltage level increases be- 
yond the program for the low frequency 
limit of the sweep oscillator. The neg- 
ative comparator output shuts off the 
FET switch transistor, Ql, which is in 
series with the ICIA output, thereby 
preventing the automatic tuning program 
from ranging more negative. (This cir- 
cuit is necessary for the automatic op- 
eration of the model 1403 so that, when 
in the capture mode, the automatic cir- 
cuits will not find and lock in on an 

"image" IF frequency beyond the hetro- 

dyne zero beat of the sweep oscillator). 


SAMPLING & ''MEMORY' CIRCUITS 

The control pulse from the M7E module, 
Option B, described in paragraph 4.9 is 
connected through pin 8 to the gate of 
Peeeeewitch-Q2,°"turnins= itcon. This 
"samples" or transfers the output vol- 
tage levelof IC1IA during the pulse dur- 
ation to capacitor C3. C3 stores, and 
in effect, "remembers" this voltage for 
the remainder of trace (RF on) time. 


AUTOMATIC TUNING VOLTAGE FOLLOWER 

The "transfer" pulse, in the first half 
of RF OFF time (first half of the re- 
trace period) as described in paragraph 
4.10.3, switches FET Q3 on, transferring 
the voltage present on capacitor C3 to 
C4, which is connected to the FET input 
voltage follower comprised of Q4, Q5, 
and ICIB. Protection diodes CR1 andCR2, 
connected with divider networks R13/R14, 
and R15/R16, prevent the input voltage 
from exceeding +9 volts. The output 
voltage is routed through pin 12 to the 
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M2E-2 pin 4, Frequency Program input, 
as the frequency tuning program for the 
next sweep cycle. 


4.10.2 "Capture" Program Circuit 

The "capture" program circuits consist 
of accontrol pulse Detector and FET 
"Capture" switch circuits. 


CONTROL PULSE DETECTOR 

The +30 Volt control pulse also causes 
diode CR3 toconduct, charging capacitor 
C10 to a +18V level. This charge is re- 
tained by this control pulse sensing 
capacitor, forthe remainder of the trace 
period. 


CAPTURE SWITCH CIRCUITS 

The ''TRANSFER PULSE" in the first half 
of retrace also turns FET switch Q10 on, 
transferring the voltage present at C10 
to Cll, and pin 6. This positive voltage 
keeps parallel FET switches in the M2E-2 
module turned on, providing a path to 
ground for the Front Panel SWEEP WIDTH 
control, thus maintaining the preset 
sweep width program. Ifa control pulse 
had not charged C10, the switches in the 
M2E module are turned off, providing full 
sweep width for the next sweep cycle, or 
until the control pulse reappears. 


FET switch, Ql1, is also turned off, dis- 
connecting the Auto tuning progran. 
This causes the Sweep Generator center 
frequency to return tothecenter of the 
band when in the capture mode of operation. 


4.10.3 Timing Pulse Circuits 


The Timing Pulse circuits consist of 
a Control Pulse, described in paragraph 
4.9; and a Transfer Pulse, and a Reset 
Pulse described below. 


"TRANSFER" PULSE 

The triangle wave signal at pin 4 is 
connected to the non-inverting input of 
the comparator configured operational 
amplifier IC2A, which produces a positive 
rising square wave, coincident with the 
positive rising zero voltage crossing 
of the triangle wave input. 


nea 
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The blanking square wave at pin 10 is 
connected to the emitter of common base 
configured transistor Q6, which converts 
it to a square wave that is symmetrical 
about ground, with collector output now 
more negative in trace time, and still 
positive in retrace. When the positive 
period of IC2A and Q6 coincide during 
the first half of retrace, neither diode 
CR4 nor CR5 conduct and their anode vol- 
tage rises to a positive level estab- 
lished by the current through R25 as 
supplied by +18V. This produces a pos- 
itive “transfer pulse inthe first half 
of the retrace period. 


"RESET" PULSE 

Common base configured transistor, Q7, 
is heldoff during the trace time by the 
negative period of the symmetrical square 
wave, from Q6, at its emitter. Q7 is 
likewise held off during the first half 
of retrace by the positive level at its 
base. In the second half of retrace, 
CR4 conducts, driving the base of Q7 
negative and turning it on. The resul- 
tant positive discharge pulse is con- 
nected through FET emitter follower Q8 
to the base of Q9, turning it on and 
discharging any positive voltage present 
on C10 to -18 volts, thereby resetting 
this control pulse sensing capacitor 
for the next sweep cycle. 


4,11 OPTION "C" AUTOMATIC LEVEL & SCOPE 
INDICATORS (MODULE M8E) 


The M8E module provides adjustable 100 
to 1 gain to the demodulated input from 
the front panel, selectable polarity 
inverting circuits and an RC network for 
adding markers to this demodulated signal. 
It primarily provides an automatic RF 
level (attenuation) DC voltage to the 
M9 Sweep Oscillator leveler reference 
input, automatically adjusting the RF 
output level to a value that will main- 
tain a constant amplitude demodulated 
tuner response. The module also provides 
oscilloscope indications of the RF lev- 
el program by means of a vertical ped- 
estal or pulse onthe retrace base line, 
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whose amplitude varies directly with 
the RF level program amplitude, and of 
the frequency (tuning) program by means 
of a narrow differentiated pulse that 
moves across the base line in step with 
the tuning voltage program in ascending 
frequency from left to right. 


DEMODULATED INPUT AMPLIFIER 

The demodulated response of the tuner 
under test is fed from the DEMOD INPUT 
jack to pin 8 and is AC coupled to the 
FET input voltage follower comprised of 
transistors QI and Q2 and section A of 
the integrated circuit operational amp- 
lifier ICl. Diodes CRl and the divider 
network R8 to R11 provide input gate 
protection. VAR GAIN potentiometer in 
the feedback network adjusts the ampli- 
fier gain. The output signal is applied 
to the low gain (Xl) contact of switch 
Sl and tothe ''B" section of operational 
follower ICl, which is set to a ten to 
one voltage gain. The 100 to 1 step 
and vernier gain adjustment are provided 
so that automatic RF level control may 
be used with both high and low level 
tuners, without using external active 
DC probes. 


POLARITY INVERTING CIRCUITS 

The Signal at the common contact of X10 
GAIN switch, Sl, is capacitively coupl- 
ed to the voltage follower comprised of 
FET transistors Q3 and Q4 and operation- 
al amplifier IC2A. Q5, which saturates 
when the positive blanking square wave 
is applied to its base, is provided to 
remove unwanted noise at RF off time and 
BAL control, R14, adjusts for zero volt 
base line trace. The output signal is 
applied to the (inverted) contact of 
POLARITY switch S2 and to the inverting 
input of IC2B, which is set for a gain 
of one. The inverted signal is fed to 
the normal contact of the POLARITY switch. 
A positive response pattern is selected 
for the proper operation of the automa- 
tic level circuits. This permits the 
use of detectors of either polarity in 
the test set-up without requiring the 
use of external polarity inverting amp- 
lifiers. 


MARKER ADDING CIRCUIT 

The signal at the common contact of the 
POLARITY switch is fed through R27 and 
pin 9 tothe Front Panel SCOPE VERT out- 
put jack. Markers from pin 7 are conm- 
bined with the output signal through C5. 


AUTOMATIC LEVEL PROGRAM CIRCUITRY 

The AUTO LEVEL feature sensed the de- 
modulated peak response at each sweep 
cycle, compares it to a pre-set refer- 
ence voltage and regulates the program 
voltage to the 20 dB PIN diode attenua- 
tor soas to maintain the tuner response 
at a one volt level. This function is 
enabled by two sequential time related 
pulses. The first is a sampling pulse 
occuring during the first half of re- 
trace time, the second is a discharge 
pulse which occupies the remaining half 
of the retrace cycle. 


The positive response at the common 
contact ot the POLARITY switch is also 
peak detected by CR6 and retained by 
225 The RF blanking square wave from 
pin 10 is level shifted to nearly sym- 
metrical about ground through Q8. The 
Triangle wave at pin 4 is applied to the 
non-inverting input of the comparator 
configured operational amplifier IC4A, 
producing a positive square wave in the 
half cycle when the triangle wave is 
positive with respect to ground, which 
is the last half of the trace period 
and the first half of retrace. When 
both the signal at the collector is Q8 
and at the output of IC4A is positive. 
diodes CR4 and CR5 do not conduct. The 
voltage at their anodes is then pulled 
to +18 volts through R49, producing a 
positive pulse occuring in time during 
the first half of retrace. This pulse, 
by turning FET Qll on, transfers the 
voltage on C22 to C23, which retains 
the voltage for the duration of the 
sweep cycle at the input to the voltage 
follower consisting of FETS O12 BOL. 
and IC7A. The output signal at IC7A, 
pin 1 is connected through the 10:1 
divider, R75 and R76, toa second voltage 
follower consisting of O16 Ol / caud IC/B. 


CIRCUIT DESCRIPTION 


The output of IC7B is fed through Zener 
diode CR8 to the base of the uto level 
output emitter follower, Q18, Since 
this program voltage will vary between 
-18 and 0 volts, Q18 is supplied from 
-30 volts. The 1k Q resistor R88, in 
series withthe collector, provides cur- 
rent overload protection. When the de- 
modulated output voltage exceeds one 
volt, the response at the common of $2 
causes the common base configured tran- 
sistors Q14 and Q15 to conduct, turning 
BET. .switehso19 sehon:. This inserts R84 
in the IC7B feedback loop, increasing 
the regulation response, and quickly 
adjusting the automatic level program. 


During the last half of the retrace cycle, 
peak detector capacitor, C22, is dis- 
charged thru FET Q10. This action is 
initiated by a positive pulse overriding 
the normal negative bias on the gate of 
Ql0. The pulse is produced by the switch- 
ing action of transistor Q9, due to the 
coincidence of the positive blanking 
pulse at the emitter anda negative vol- 
tage at its base during the second half 
of retrace. 


In brief, the demodulated tuner response 
is sensed as a positive voltage, refer- 
enced to produce a 1 volt peak response 
on the scope display. For example, when 
more thanone volt (in effect) is sensed, 
the AUTO LEVEL circuit produces a pro- 
portional positive change in the RF 
LEVEL program to reduce the RF output. 


RF LEVEL INDICATOR PULSE CIRCUITRY 

The RF Level Programis fed to pin 6 and 
applied to the inverting input of oper- 
ational amplifier IC3B, which is con- 
nected so as to convert the -18 to 0 
volt RF level program to a +1 to 0 volt 
program when it is combined with the de- 
modulated output signal at the junction 
of R27 and pin 9. 


The RF Blanking Square Wave from pin 10 


is differentiated by capacitor C8 and 
resistor R32 and is applied to the base 
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of transistor Q6. Q6 inverts and amp- 
lifies the positive rising leading spike 
derived from the start of retrace (RF 
off) time. The negative going pulse 
output from the collector of Q6 is dif- 
ferentiated by C9 and R34. The negative 
going leading spike is used to trigger 
the integrated circuit timer, IC5. This 
trigger sets a multivibrator, which re- 
leases a short circuit around capacitor 
C10. C10 charges to a positive voltage 
at an exponential rate determined by the 
RC time constant of the capacitor and 
R35. When C10 has charged to 2/3 of the 
timer's B+ supply voltage, the multivi- 
brator resets quickly discharging the 
capacitor. The timer output is less 
than % volt positive before it is trig- 
gered and over 10 volts positive during 
the charging time of Cl0. The high 
positive voltage overrides the negative 
bias on the gate of the FET switch 
transistor Q7, turning it on. When Q7 
conducts, the converted level program 
voltage at R39, described earlier, is 
transferred to pin 9. The result is a 
vertical pedestal pulse on the retrace 
base line located at the extreme right 
side of the scope display, with the 
pulse amplitude pulse indicating the RF 
output. 


FREQUENCY INDICATOR PULSE CIRCUITRY 

The frequency (tuning) program at pin 6 
is inverted by operational amplifier 
ICc3A, and the inverted program fed to 
the non-inverting input of the compara- 
tor configured operational amplifier IC4B 
where it. varies the average level of 
(offsets) the adjusted triangle wave 
voltage from pin 4. FREQ: SIND .3 CENT. 
control, R43, adjusts the offset level 
at the comparison point. The compara- 
tor output is a positive pulse starting 
and ending when the adjusted and offset 
triangle wave equals the ground or zero 
voltage reference. 


The output of comparator IC4B is differ- 
entiated by C14 and R48. Diode CR3 re- 
moves the positive trace spike. The 
negative retrace spike triggers the in- 
tegrated circuit timer IC6, which func- 
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tions in the same way as the level indi- 
cator pulse timer, IC5, described above. 
The RC time constant of C16 and R50 
establishes the duration of the positive 
pulse output. The timer output pulse 
is differentiated by Cl8 and R52 and 
combined with the demodulated output 
through R54, Since the timer is trig- 
gered by the negative spike only, the 
frequency indicator appears only on the 
retrace base lineasa narrow, differen- 
tiated pulse that moves across the base 
line in step with the tuning voltage 
program. 


5.1 INTRODUCTION 


This section provides information for 
testing, calibrating, and trouble shoot- 
ing the Sweep Generator. The performance 
test is designed for incoming inspection 
and periodic evaluation. If performance 
is not to specifications, refer to the 
calibration and trouble shooting sec- 
tions. 


5.2 SERVICE INFORMATION 


5.2.1 Disassembly Information 


Disassembly 


Figure 5-1. 


REMOVAL OF BOTTOM COVER - Remove the two 
rear feet (A) and lift cover off with a 
slight rear movement. 


REMOVAL OF TOP COVER - Remove the single 
screw (B) from the top and lift off 
cover with a slight rear movement. 


REMOVAL OF SIDE PANEL - Either side 
panel can ge removed to provide better 
access by removing the four screws hold- 
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ing the side panel to the instrument. 
The Front Panel/Module Section can be 
removed fromthe power supply section by 
removing two screws holding the sections 
together and by disconnecting the elec- 
trical connectors between the two sec- 
tions. NOTE: Separation of the two 
sections performs no useful purpose dur- 
ing normal service procedures. 


5.2.2 Module Servicing 


SERVICE KIT K102 - This kit contains a 
module extender and RF extension cables 
which enables the module to be electri- 
cally operated while physically located 
above the rest of the modules, thereby 
making all parts easily accessible. 


REMOVAL OF MODULE - Modules may be removed 
by removing any cables attached to the 
top of the module and removing the hold- 
down screw (C) from the bottom. Pushing 
up on the module ball studs will help 
free the ball studs from the chassis 
mounted spring clips. 


REMOVAL OF MODULE COVER - Remove all nuts 
and screws from top of module and slide 
the cover off, 


REINSTALLING MODULE - Before reinstal- 
ling the module, check the module pins 
for proper alignment, then carefully 
seat the module pins into the chassis 
socket and replace the hold-down screw 
(C) to ensure a good ground connection 
between module and chassis. 


MODULE PIN NUMBERING SYSTEM - The module 
pins are numbered as shown in Figure 5-2. 
The ball studs for the circuit modules 
are located off center to prevent the 
modules being plugged in backwards. 
This off-center ball stud location also 
provides amethod for locating pinNo. l. 
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Figure 5-2. Module Pin Numbering System 


5.2.3 Tranisitor Lead Configuration - Transistor lead configurations are shown in 
Figure 5-3. 
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Figure 5-3. Transistor Lead Configuration 


5.2.4 Recommended Test Equipment 


The following test equipment, recommend- 
ed for servicing, troubleshooting, and 
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calibrating the Wavetek Model 1403 or 
Model 1503 is shown in Table 5-l. 


TABLE 5-1. RECOMMENDED TEST EQUIPMENT 


INSTRUMENT 


Oscilloscope 


Digital Voltmeter 


RF Detector 


Marker Generators 
For Model 1403 


Marker Generators 
For Model 1503 


CRITICAL REQUIREMENT 


DC coupled 
lmV/cm sensitivity 


0.1% accuracy 


Halfwave 

Negative output, flat 
For 75 2 units 

For 50 2 units 


1,10, & 30 MHz Harmonic 
Markers 

150 MHz Single Frequency 
Marker 


1, 10, & 50 MHz Harmonic 
Markers 
700 MHz Single Frequency 
Markers 


RECOMMENDED 


HP-130 


Weston 1240 


Wavetek D171 
Wavetek D151 


Wavetek M6H-1 
M6H-10, M6H-30 
Wavetek M6S-150 


Wavetek M6H-1 
M6H-10, M6H-50 
Wavetek M6S-700 


5.3 PERFORMANCE CHECKS 


The following procedure is intended to 
insure that the instrument meets its 
published specifications. The checks 
specified assume that the instrument is 
equiped with the marker options speci- 
fied in Table 5-1, Recommended Test 
Equipment. While it is possible to 
check the instrument's performance with- 


out the use of harmonic markers, by us- 
ing suitable external CW sources, a com- 
plete check by this method is impracti- 
cal. The required performance is shown 
in paragraph 1.2, Specifications. This 
paragraph is intended to be used in 
conjunction with the following perfor- 
mance check. 
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5.3.1 Test Set-Up 


Connect the sweep generator, RF detec- 
tor and scope as shown in Figure 5-4. 
Adjust the sweep generator controls as 
follows. FREQUENCY dial to exact center 
frequency (150 for the 1403 and 700 MHz 
for the 1503). SWEEP WIDTH to "in" po- 
sition and fully clockwise (maximum) 
and the RF output controls for maximum 
output. Switch the AUTO LEVEL and AUTO 
FREQUENCY switches to the down (manual) 
position. When option "C", Auto Level 
and Scope Indicators, is installed in the 
unit, replace the M8E module with an M8 
module until the basic sweep generator 
performance checks are complete. Substi- 
tuting this module will eliminate the 
need to change the automatic level set- 
up controls to verify the performance 
of the instrument. 


out 


1403 or 1503 


RF DEMOD 
out in 


RF 
Detector 


Figure 5-4. 
o-4 


PULSE MARKER 


VERT HORIZ 


If this module substitution proves in- 
convenient in receiving inspection, ad- 
just the M8E GAIN controls for untty 
gain, and the POLARITY controls for 
negative output before proceding. In 
this instance, it should be noted that 
the frequency and level indicating pulses 
will appear on the scope pattern along 
with the normal demodulated display. 


Adjust the scope to operate in an X-Y 
mode with D.C. coupling on both inputs. 
Set the vertical sensitivity to 0.2 volts/ 
em. Set the vertical position, horizon- 
tal position, and horizontal sensitivity 
to obtain a scope pattern similar to that 
shown in Figure 5-5. Turn on the harmo- 
nic marker (30 MHz/1403, 50 MHz/1503). 
Adjust the marker WIDTH to "in" position 
and SIZE to produce a marker amplitude 
similar to that shown in Figure 5-5. 


VERT HORIZ 


Typical Test Set-Up 


WITH NO INPUTS TO SCOPE, ADJUST 
HORIZ AND VERT POSITION i SET DOT HERE 


—0.2V, 
—0.4V, 
—0.6V, 
—0.8V 


1503 


1403 


Figure 5-5. RF Detector Display 


5.3.2 Frequency Range Check 


Turn off the harmonic marker and turn 
on the center frequency marker (150 MHz/ 
1403 or 700 MHz/1503). A single marker 
should be present at the exact center 
of the display. Turn off the single 
frequency marker and turn on the harmonic 
marker (30 MHz/1403 or 50 MHz/1503). 
The scope display of Figure 5-5 verifies 
the entire frequency range (0 to 300 MHz/ 
1403 or 450 to 950 MHz/1503). 


NOTE: The low limit marker on the 1403 
is not a marker but the zero lock-in 
produced by the heterodyne sweep gener- 
ator technique. 


5.3.3 Maximum Sweep Width Check 


The maximum sweep width is verified by 
observing the scope display as shown in 
Figure 5-5. The maximum sweep width of 
the 1403 is 300 MHz and the 1503 is 500 
MHz. 


5.3.4 Display Linearity Check 


Display linearity is read directly from 
the display as shown in Figure 5-5. 
Each marker must fall within +0.2 cm 
from each centimeter line on the grati- 
cule, this is equivalent to a display 
linearity of 22. 


5.3.5 Tuning Range Check 
Since the frequency indicated at the ex- 


act center of the display as shown in 
Figure 5-5 is the same as the output 
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frequency when the instrument is opera- 
ted at minimum sweep width, the center 
frequency range of the instrument can be 
checked by simply turning the FREQUENCY 
control to its extremes and noting the 
range of frequencies indicated at the 
exact center of the display. The low 
and high limit markers should move past 
the display center line by approximately 
4s cm. This represents approximately a 
5%Z overrange capacity. 


5.3.6 Minimum Sweep Width Check 


Set the sweep width control to the PULL 
NARROW position and turn to fully count- 
erclockwise (minimum) position. With 
the 1 MHz harmonic markers turned on, the 
display will show 5 markers or less. 
This is equivalent to a sweep width of 
less than 5 MHz. 


5.3.7 RF Output, Maximum Check 


Return the sweep width control to maxi- 
mum. A display amplitude of approximately 

.8 volts indicates the proper RF output 
level. 


5.3.8 RF Output, Flatness Check 


The RF flatness of +.25 dB is read by 
comparing the minimum amplitude point 
to the maximum amplitude point. The 
difference between these points should 
be less than 6%. 


If either the proper RF output or flat- 
ness is not obtained, first check the RF 
detector, which could be defective. If 
not, refer to paragraph 5.4.9, Min and 
Max Level adjustment, inthe calibration 
procedure or paragraph 5.5, Trouble 
Shooting. 


5.3.9 RF Output, Vernier Minimum Check 


While observing the scope pattern, turn 
the vernier attenuator from it's maxi- 
mum to minimum position. The scope pat- 
tern should change smoothly from approx- 
imately .8 volts (with step attenuator 
set to its 0 dB position) to approxi- 
mately 40mV. 


5a. 
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5.3.10 RF Output, Step Attenuator Check 


Return the vernier attenuator toits max- 
imum position. Turn the attenuator to 
its 5dBposition. The output amplitude 
should decrease approximately in half. 
The output should continue to half for 
each additional 5 dB step until approx- 
imately 20 dB. After this level, be- 
cause of the square-law characteristics 
of the detector, each additional 5 dB 
step will cause the output to decrease 
approximately 60 to 70%. The output 
level at -35 dB will be approximately 
2mV. 


5.3.11 Scope Horizontal Check 


Change the calibration of the scope 
horizontal sensitivity to 2V/division. 
The display width indicates the peak-to- 
peak horizontal output of 16V +4V. 


5.3.12 Option "A" Marker System Check 


Readjust the scope horizontal sensiti- 
vity to obtain the pattern of Figure 5-5. 
The following check is for a harmonic 
marker. Specifications, with the excep- 
tion of spurious markers, are the same 
for either single frequency or harmonic 
type markers and the procedure for ver- 
ification of performance does not dif- 
fer. Single frequency markers should 
have no spurious markers throughout the 
swept range. Harmonic type markers may 
or may not have small spurious markers 
at one half or one third the specified 
marker interval. 


Observe the markers and ensure that they 
are of equal amplitude throughout the 
range. Set the oscilloscope vertical 
gain to .5V/cm and adjust the MARKER 
SIZE control fully clockwise. The mark- 
ers should be approximately 3V peak-to- 
peak in amplitude. 


MARKER WIDTH 

Turn on the 1 MHz markers. Adjust the 
center frequency and sweep width con- 
trols to calibrate the oscilloscope dis- 
play for a 1 MHz sweep width. 
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Adjust the center frequency to center a 
1 MHz birdy onthe display and note that 
the marker is approximately 400 kHz wide. 
Decrease the marker width by going to 
the PULL NARROW position of the marker 
size control. The marker width should 
be approximately 100 kHz. 


MARKER ACCURACY 

Marker accuracy may be verified by one 
of several methods. One method requires 
a signal generator anda frequency count- 
er covering the desired marker frequency. 
First, adjust the sweep generator's cen- 
ter frequency to the markers frequency 
and the sweep width to approximately 2 
MHz. Connect the output from the signal 
generator to the EXTERNAL MARKER IN jack, 
located onthe rear panel, and carefully 
adjust the signal generator for a zero 
beat withthe internally generated birdy 
marker. Next, connect the signal gener- 
ator's output to the counter and read 
the signal generator frequency which is 
now identical to the internal markers 
frequency. Allowable error is .005% of 
the marker frequency. 


Another method uses the counter only but 
requires the removal of the instrument 
and marker module covers. Probe the 
marker box with the input lead from the 
counter until sufficient signal is pick- 
ed up to provide a counter reading. 
The highest crystal frequency used is 
approximately 50 MHz. Markers above 
this frequency use harmonics of the 
crystal frequency. Again, the allowable 
error is 0.005% of the crystal frequency. 


Test equipment for the marker accuracy 
check is not listed in the recommended 
test equipment chart since the require- 
ments vary with the method and the spe- 
cific markers installed in the unit. 
Also, the inherent stability of the 
quartz crystal makes a marker accuracy 
check unnecessary in all but the most 
critical application. 


5.3.13 Option "B" IF Tracking Feature 
Check 


The performance of this option can be 
checked by the use of a sweep generator 
(Wavetek 1001A, or equivalent). Set the 
generator SWEEP TIME to LINE, the SWEEP 
WIDTH to 50 MHz, the center frequency to 
thac.of |the —B. option (4395) MHz U.S. 
standards or 36.15 MHz CCIR and other 
standards), and the RF OUTPUT to InmV. 
Insert the signal at the IF INPUT jack. 
Pulse markers should appear at the re- 
quired marker frequencies when pulse 
size control on the M5D and the front 
panel MARKER SIZE control are fully 
clockwise. Increase the test generator 
output to 100mv. No spurious markers 
should appear. 


Disconnect the cable from the SCOPE 
VERTICAL OUTPUT jack and connect it to 
the rear panel PULSE MARKER OUTPUT jack. 
Positive or negative 35 volt pulses 
should be present, adjustable with the 
rear panel PULSE MARKER SIZE control 
and polarity switch. 


5.3.14 Option "E" Automatic Frequency 
Feature Check 


The M11E module is factory adjusted to 
work in conjunction with a typical tun- 
er test set-up. To verify the operation 
of this feature, a properly aligned tun- 
er should be used. The set-up, as shown 
in Figure 3-3, should be made. Withthe 
unit switched to its auto -frequency mode, 
the tuner should be tuned from one end 
of its range to the other. The tuner 
response should remain centered on the 
oscilloscope display. 


563015 Option “C'' Automatic Level and 
Scope Indicator Check 


The M8E module is also factory adjusted 
to work in conjunction with a typical 
tuner test set-up. To verify the oper- 
ation of this feature, a properly aligned 
tuner should be used, and the set-up as 
shown in Figure 3-3 should be made. 


MAINTENANCE 


As shipped from the factory, the M8E is 
setetorJajgainsof unity (ise. no gain). 
With the controls set as in the above 
check, set the auto-frequency switch 
to manual and center the tuner response 
on the oscilloscope display with the 
frequency dial. Turn vernier level con- 
trol to maximum clockwise, adjust the 
step attenuator to obtain the desired 
detector output as in paragraph 3.7. 
Reduce scope vertical gain to one volt 
full scale. Set polarity switch on the 
M8E for a positive patternon the oscil- 
loscope display. Using the two Gain 
controls on the M8E (X10 and variable) 
set the display for aonevolt amplitude. 
The display should be similar to that 
shown in Figure 3-9. Switch the front 
panel Auto Level switch to the Auto po- 
sition. There should be no change in the 
display amplitude. Up to 20 dB of at- 
tenuation can then be removed before the 
display amplitude will change. 


To check the operation of the frequency 
indicator pulse, observe the pulse while 
turning the frequency dial from one end 
of its range to the other. As the dial 
is rotated, the indicator pulse should 
move from one end of the display to the 
other. As shown in Figure 3-10. 


5.3.16 External Programming 


External programming inputs are not nor- 
mally checked during incoming inspection 
unless these special functions are to be 
used in a particular application. The 
external programming circuits are cover- 
ed in section 3, paragraph 3-10 Pro- 
gramming. If it is necessary to check 
these functions at incoming inspection, 
reference can be made to that’ section 
of the manual for complete set-up in- 
structions. 
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R26 
HORIZ SIZE 


Figure 5-6. 


5.4 CALIBRATION PROCEDURE 


Remove the top covers from both the in- 
strument and the M2E-2 module (each 
cover is retained by a single screw lo- 
cated on the top). Turn the instrument 
"on" and allow a 15 minute warm-up per- 
iod before calibrating. 


In general, calibration must be perform- 
ed in the sequence given. 

5.4.1 +18 Volt Adjustment 

Connect the digital voltmeter to the +18 
volt supply, pin 6, on the power plug 
and adjust R9 to produce +18V +1l0mV 
(See Figure 5-6). 

5.4.2 -18 Volt Check 

Connect the digital voltmeter to the -18 
volt supply, pin 4, on the power plug. 


The -18 volt supply is designed to track 
the +18 volt supply and no independent 
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Power Supply 


adjustment is provided. The voltmeter 


should read -18V +50mV. 
5.4.3 Horiz Size Adjustment 


Adjust the scope to operate in an X-Y 
mode with DC coupling on both the ver- 
tical andthe horizontal inputs. Adjust 
the scopes horizontal sensitivity to 
exactly .2V/division (use the previously 
calibrated 18 volts supply to calibrate 
the horizontal sensitivity). With no 
horizontal input to the scope, position 
the dot on the scope to the exact cen- 
ter of the display. 


Connect the HORIZ output from the sweep 
generator to the scopes horizontal in- 
put. Adjust R26 (See Figure 5-6) to 
produce a horizontal size on the scope 
display of -8 to +8 volts as shown in 
Figure 5-7. An offset either way of .2V 
is acceptable. 


Figure 5-7. Horiz. Size 


5.4.4 Module M2E-2 Size and Cent 
Adjustment 


Leave HORIZ connected as in paragraph 
5.4.3 and proceed by connecting the scope 
vertical input to T.P. #1 in the M2E-2 
module (See Figure 5-10). Set the in- 
struments front panel SWEEP WIDTH con- 
trol to maximum. Set the scope verti- 
cal sensitivity to 5V/div. and adjust 
control A (size) and control B (center- 
int)sto obtain a +14 to -14 volt signal 
centered about zero volts, See Figure 
5-8. 


out 


1403 or 1503 


RF DEMOD 


RF 
Detector 


Figure 5-9. 


PULSE MARKER 


out in VERT HORIZ 
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Figure 5-8. Test Point 


5.4.5 Module M9S-1/M9JA Centering 
Adjustment 


Connect the instrument as shown in Fig- 
ure 5-9. Set the scope vertical sen- 
sitivity for .2V/div. and the scope 
horizontal sensitivity for a display 
pattern 10div. wide. Set the instruments 
ATTENUATION and LEVEL controls for max- 
imum output (0 ATTENUATION, LEVEL fully 
clockwise, AUTO level switch down). 
Connect a D171/D151 detector to RF OUT 
and feed the output of the detector to 
the DEMOD IN terminal of the instrument. 
Set SWEEP WIDTH to maximum. 


Test Set-Up 


ad 
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Level 
Min Max 


Test Point 
# | 
Figure 5-10. 


Set the AUTO frequency switch to the 
down (manual) position and connect the 
digital voltmeter to the wiper arm of 
the FREQUENCY control pot. Set the 
FREQUENCY dial to obtain a reading of 
zero volts D.C. (this should correspond 
to a center frequency reading on the 
FREQUENCY dial). 


Turn. on the Single Frequency markers, 
(150 MHz/1403, 700 MHz/1503). Set the 
center frequency marker to the exact 
center of the display with the cantering 
control on top of the M9 oscillator 


module. See Figure 5-11. 

0 
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(150) ‘700 MHz 
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Figure 5-11. Centering Adjustment 
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5.4.6 Module M2E-2 Sweep Width 
Adjustment 


Turn on the Harmonic Markers (30 MHz/1403, 
50 MHz/1503) and adjust the sweep width 
limit (See Figure 5-10) on the M2E-2 
module to place the low frequency end 
band marker (1403/zero or 1503/450 MHz) 
5%4 in fromthe extreme left scope grati- 
cule, See Figure 5-12. 


( 450MHz (150) 700 MHz 
Marker 


Figure 5-12. Sweep Width Adjustment 


5.4.7 Module M2E-2 Linearity Reference 


Keeping the center frequency marker in 
the center of the display, increase the 
scope horizontal sensitivity to place 
the low frequency marker on the extreme 
left scope graticule, See Figure 5-13. 


Connect the scope vertical input toT.P. 
#2 of the M2E-2 module (See Figure 5-10) 
and adjust control C (Linearity Reference) 
to position the knee just to the right 
of the 9th scope graticule as shown in 
Figure 5-13. 


TTT TT 1 tass 
DRA. Control 


Figure 5-13. Linearity Adj Ref T.P. #2 


5.4.8 Linearity Adjustment Module M2E-2 


Leaving all the other settings and the 
connections as in section 5.4.7, recon- 
nect the scope vertical to VERT of in- 
strument. The M9 sweep oscillator is 
inherently linear fromthe low frequency 
end to the center frequency. Five ad- 
justments are provided to improve the 
linearity from the center frequency to 
the high frequency end of the band. 


50 MHz harmonic markers are used in set- 
ting the linearity on the 1503, 30 MHz 
markers are used forthe 1403 linearity. 
Control "D", See Figure 5-10, is used 
to position the first marker to the 
right of the center frequency marker as 
shown in Figure 5-14. Control "E" ad- 
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justs the second marker to the right of 
center, "F'' controls the 3rd marker, "G" 
the 4th, and "H" positions the final high 
frequency marker on the extreme right 
scope graticule. Adjustment must be 
made in the sequence given. 


1503 450 700 750 800 850 900950 
H 
1403 0 150 180 210 240 270 300 


Figure 5-14 Linearity Adjustment 


5.4.9 M9 Oscillator Module Min and 
Max Level Adjustment 


With the instrument still set-up and 
producing a scope pattern similar to that 
of Figure 5-14, adjust the M9 LEVEL MAX 
control (See Figure 5-10) to produce a 
scope pattern amplitude of .8 volts when 
the front panel vernier attenuator is set 
at 0 dB (thitsts equivalent to an output 
of .7V rms). Next, set the front panel 
LEVEL control fully counterclockwise and 
adjust the M9 LEVEL MIN control to pro- 
duce a scope pattern of 40 millivolts. 
Some interaction exists between the LEVEL 
MIN and the MAX adjustments, so repeat 
the adjustments until both the 40 milli- 
volt and the .8volts range is obtained. 
The accuracy of the aobve procedure is 
dependent onthe RF detector and is gen- 
erally adequate. If more accuracy is 
required, a RF power meter can be sub- 
stituted for the detector. 


Split 
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5.4.10 Module M5D Sweep Sample 
Adjustment 


Set the scope horizontal sensitivity for 
a display of 10cm, and scope vertical 
sensitivity to 5mV/cm. Connect the de- 
tector to the ''sweep sample" output 
connector on top of the M5D module. 
Adjust "Sweep Sample Adj" for a detect- 
ed response of approximately 30mV (the 
sweep sample is not completely leveled 
but this will usually give a minimum of 
approximately 25mV detected). Reconnect 
the sweep sample output to the markers. 


5.4.11 Option "A" Marker Size Adjustment 
(Module M6) 


The marker size adjustment control is 
located on the bottom of the M6 Marker 
module andthe shaft extends down through 
the instrument chassis. Adjustment 
necessitates removing the bottom cover 
of the instrument. This cover is re- 
leased by removing the two screws in 
the rear feet. Correct adjustment is a 
slight saturation of all the birdy mark- 
ers with no spurious markers present. 


5.4.12 Option "B" IF Tracking Marker 
Adjustment (Module M7E) 


The M7E module is factory set to provide 
the best possible operation over a wide 
range of input signals. In this mode, 
the adjustment pot on the top of the 
module is usually in a fully C.W. posi- 
tion. Input signals in excess of +10dBm 
came sometimes overdrive the module, 
causing the output markers to double 
trigger--in this case the top pot can 
be turned C.C.W. to decrease the input 
signal and can be readily returned to 
the fully C.W. position for a different 
input. In some cases an extremely weak 
signal (-55dBm or less) will fail to 
produce markers. Turning the AGC pot 
(located inside the module cover) C.C.W. 
can sometimes remedy this, but the ori- 
ginal position of the pot’ should be 
marked for later resetting. 


DEAS 


5.4.13 Option "E" Automatic Frequency 
Adjustment (Module MI1I1E) 


The M11E module is factory adjusted to 
work in conjunction with a "typical" 
tuner test set-up. Slight adjustments 
may sometimes be required for proper 
functioning with an individual customer's 
test set-up. The module is functioning 
properly if the tracking markers remain 
centered inthe display as the tuner un- 
der test is varied throughout its range 
while the instrument is in the AUTO fre- 
quency mode. 


If adjustment is needed, first adjust 
the gain control pot (End Band Adj) un- 
til the IF tracking markers remain sta- 
tionary as the tuner is varied through 
its range, then center the markers with 
the "centering'’ control pot (Mid Band 
Adj). 


The Low Freq. Cutoff, or LowLimit control 
is located inside the module cover. 
This control should Not be adjusted un- 
less a mirror response is being captured 
(on 1403 only) or the capture fails to 
work on the low end of the sweep range. 
To adjust, set the tuner at the low end 
of the range and turn the control until 
capture is lost, then back the control 
off enough to recapture the response. 
(This control isto insure that the 1403 
does not try to captureamirror response 
located below zero frequency). 


5.4.14 Option "C" Automatic Level and 
Scope Indicator Adjustment 
(Module M8E) 


M8E module has three calibration adjust- 
ment controls accessable through the 
top of the module cover. The purpose 
of the "balance" adjustment is to set 
the baseline of the display to zero 
volts DC. The other two adjustments are 
used to calibrate the baseline frequency 
indicator marker to display the fre- 
quency setting directly in the scope. 


To calibrate place the AUTO frequency 
switch in the down position and, using 
the FREQUENCY control dial, set the cen- 
ter frequency birdy marker in the exact 
center of the scope display, then set 
the frequency indicator marker to the 
center of the display using the "cent" 
pot on the M8E module. Next, set FRE- 
QUENCY dialtothe low frequency setting 
and place the frequency indicator marker 
to the desired positiononthe left side 
of the scope display with the "range" 
pot on M8E. Marker should now traverse 
the baseline from left to right as the 
FREQUENCY dial is turned from the low 
frequency end to the high frequency end 
of the range. 


5.5 TROUBLESHOOTING 


Trouble shooting is generally a system- 
atic procedure of "divide and conquer". 
A thorough understanding of the block 
diagrams andthecircuit description lo- 
cated in section 4 of the manual will 
enable the trouble symptom to be asso- 
ciated with a particular module. This 
procedure canbe summarized by referring 
to the module wiring diagram located in 
section 6 of this manual. Check the 
voltages and the waveforms at connector 
aa Satisfactory waveforms here will 
eliminate the power supply P.C. board 
as the source of the trouble. Then check 
the voltages on the socket of the M9 
oscillator module. If the voltages are 
wrong the trouble is probably in the 
M2E-2 Sweep Drive Module. 


If the voltages at connector J2 are 
wrong, disconnecting it and checking P2 
on the PS7 power supply may determine 
if a short circuit in the instrument 
head is producing the faulty waveform. 


Once the trouble has been isolated to a 
module, or to the power supply, the mod- 
ules or the power supply may either be 
replaced, or troubleshot and repaired 
with the aid of its schematic. 
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5.5.1 Troubleshooting Hints 


The following isalist of several typi- 
cal symptoms followed by the probable 
cause or a trouble shooting procedure. 


FUSE BLOWS - Fuses sometimes fail for no 
apparent reason. A defect in the unre- 
gulated power supplies or the AC power 
sources would be a probable cause since 
a short circuit in a regulated supply, 
or its load, would cause current limit- 
ing which would not blow the fuse. 


INTERMITTENT OPERATION OF ANY TYPE - De- 
fective module pin sockets or loose RF 
cables. 


NO RF OUTPUT - Defective attenuator or 
RF cables connecting to the input or 
output of the attenuator. 


RF OUTPUT NOT FLAT - Most common cause 
is a defective external RF detector. An- 
other is the moditor diode located in the 
M9 module. This point contact diode can 
be damaged if the RF output is momentar- 
ily connected to a B+ voltage. A good 
monitor diode will produce a negative 
detected voltage approximately twice the 
amplitude of the external detector. For 
example, at an RF output of ./rms an 
external RF detector will read approxi- 
mately 0.8V. The internal monitor will 
read approximately -1.6V. 


In replacing the monitor diode, unsolder 
the anode end only, and pull it out of 
its lead socket. Trim the leads of the 
replacement diode to the same dimensions, 
insert the cathode lead in the socket, 
and solder the resistor to the anode 
lead with the same lead dress as_ the 
original diode. 


FREQUENCY UNSTABLE (JITTER) - Check all 
the modules for loose hold-down screws 
especially module M2E-2. Check both + 
and -18V power supplies. Operating the 
unit ina strong magnetic field, such as 


SAS 
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setting on topofor adjacent to another LOW RF OUTPUT, FREQUENCY AND VERNIER 
instrument containing a large power ATTENUATOR CONTROLS DO NOT FUNCTION- 
transformer, can produce 60 Hz HUM Check for the presence of remote plug 
modulation. PLOl. 


POWER SUPPLY 
PS 7/ 


AUTO LEVEL & 
PULSE INDICATOR 
MODULE 
M8E 


IF TRACKING 
MARKERS 
M7E 


AUTOMATIC TUNING 
MODULE 
MI1E 


SWEEP OSCILLATOR 


MARKER ADDER MODULE 
MODULE M9S-~1 
M5D 


SWEEP DRIVE 
MODULE 
M2E-2 


Figure 5-15. Model 1503 Top View 
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SECTION 
SCHEMATICS AND PARTS LIST 


6.1 INTRODUCTION — This section contains all schematics and a list of replaceable parts for the instrument. Parts 
lists are located on the reverse side of the associated schematics. 


6.2 MANUFACTURER’S CODE — The following code is used on the parts list to identify the manufacturer. 


i\clB) 4 lb Seen ana oe a ae Allen: Brad lever emer mmrae tts sc) puns ch amscs ic slie maumemare f ogncols b Seca Milwaukee, Wisconsin 
[M12 586 0B aec eee INE CO-EIMEN COs are acne R nme R Lr pas bayo a.rs) hat a pie ea oi ele homo “3. os Great Neck, New York 
INET cco, Aen oe eee AEVOV OX aE REP Oe TREMOR ORE A ctr ant ex ae cg eT hee 4 tee New Bedford, Massachusetts 
EG. 6 eee eee INGO [SIAGwROMIKG PPRCCWCTS IAG. ooo ads vonhccaconouosovuoewe Lawrence, Massachusetts 
NN] ere tabs, Sr apa AMPs lin sireme recor ener tet Recs yeas. Gc aut: cairn eae pe i Harrisburg, Pennsylvania 
INF 3 Se esa eas ATRIPNENOl eee eee wen EMP eee a rated ws cepae feline amcrie a gisenih cexsene Goes Danbury, Conn. 
INP - 6.05 lo ee AMIDCTE Xanae ate ee ee eee on aor bay opi k te eet aey inant tir fh ign Uo we Beal ie re Slatersville, R. |. 
BIEKS. ova buon eee eee Beckmnianalinsthtincntsilin Camarmemey silerar ramones wecml cm. monsmcueyr ess ou) eaciiete ct Fullerton, California 
BIE lL. enh Ale eens cues Beldenia o-co) eae ne IE Ne aus MRS 6 ce een «woes, can) wpidtusee Ponies Chicago, Illinois 
SOW)... ee See eee BOUGAS arse ee Ie cw) ue cree ee Sita omey ule Soautinn o & Riverside, California 
BWSweee os eae Se BUssi ane aaa Meme Mn hres t. cig Sc sns, © iquska ini peee ate eyerames! cigs Pee nens St. Louis, Missouri 
CINM) oq 5G eee oes CambiCn eae ee eee ee enact tne ec crac, eo anan es Cambridge, Massachusetts 
(CAD) 4 ake Cornell Dubilier ...... Soe AO) SRA chee 8 neh coer eRe as eee er Newark, New Jersey 
CEM on. GPhone Corning iG lassi GS meee es rrr art rsa tem hen asst rem tae ara eron mia Corning, New York 
(Cl) 6 gee nee eee CinchRJOMeS pause waar wen NED Spree Coord renee on, baka calm eaten ... Elk Grove Village, Illinois 
CAK S53 Bee ee CrOTKeComponen tsps aa eh ne earn ey ety sacri -... Watertown, Massachusetts 
Cle alos See Cen trala bee ae ae ee tN 5 0 bie SES Caen xiawenmeeh a alka cvs Milwaukee, Wisconsin 
CRS: 6. 42 ee ChicagombelephowerSystennSmeparete tart ents vera is ele ie cls) ce ieee Elkhart, Indiana 
(GAL - 3 eae ee ContinentalaW (rca weit roth i ct. wee 4 seedsssee ats hes obs Philadelphia, Pennsylvania 
DVO) 6.65 eee eee Diodes |i came www Rem eels Fh. as Gt dmaices (a roruaine! nomena, pel-mrsaeuee: 24s Chatsworth, California 
DURA, 4 4 Soo ene aaree eee aera DrakesMitarGompan Vameaerarmnrecrorst reo ancien cece sts co ee Harwood Heights, Illinois 
FU a eb ee eee EriemiechnologicalaProctglincummmense sompeic trout, Puen we en Galore <a. uel Erie, Pennsylvania 
FG DI tkc, ohh aie Sone & Fair clnitcl emer eee eae ett acl coro Ss etiescdeieiditagid Sut no Rens cane Mountain View, California 
GAz yf aie eae Generale lectri cae aa aerate 2. ho tes ok ss erect ecole. seve cater ass Syracuse, New York 
Gidn} oa Se ace eee nee Gray Hil eae et RE strc ceo hana: aokeretg auc dregs. (phases So asc aps La Grange, Illinois 
[RIES sy ch sae ee TReYaNnie LAM ms SOLIDI REAP, THUIKES- So oo AueRAMENGIA GenechocG tcc Meteamn ete core clan verter Brooklyn, New York 
Fc MONA ie cc eR De se Hewlett-Paciarcamiem emanate te cy a ee Ab ict ee ree con paee, (ott cl ies Palo Alto, California 
IRLENS* oust io Senin seated aapeeane rere iakewanmei (Nie), GOMNOAIMY 2..ccaueaentngesvcnsagonodnosed Kenilworth, New Jersey 
RKO: <6 bic. ae ean ne Imiernationall ESSER CO, ..cceotnoveoss cogs oeunonos Philadelphia, Pennsylvania 
TUPLE od :spyere ree ee lnternationalmlielephonercumielegnrapiiie maleic a innkeienrneis anne ict West Palm Beach, Florida 
JIEIF so poate ean Ee eee APN ATLAS ee rkig We bec ora “G © 6: ole EM RON NOR CIC aa ee oe ne eer Dubois, Pennsylvania 
41) een er ee ITC COLPIING: a cis commen RRR hc sich i.e ature GhlopeR isin be (ea ce oumormpanyeticlt, Medford, New Jersey 
ILO Geckos eal ae ee (eittel fUSe a ae ee, cick a airline ape mamas coe oer Des Plaines, Illinois 
ULES een pe ont hs tas gan's Mall ory yemns 2 1a: eee eee ast cscs 0,555) tora ape ot ace deve so oats Indianapolis, Indiana 
NiO) cnc Othe in ease ae Marko:O ak en. pee eR Oeics, uc aren eee wes Suet eas te ocuuntes Anaheim, California 
NOM ce: ccc ars BARE ee NIGTE xc aeee eaten Se cod 5 Soe We Seem lma cata oie as ees ee Downers Grove, Illinois 
VIO gree mets chee cme Motorola. Ses Werther. hae = ecco,» Meehan a angie Bractis oe. anol hers Phoenix, Arizona 
ole). 4 SSR aera eee meee Potters Sus num field eaeeaeeerre ss ces ch ecw ice Se tai ited <n Princeton, Indiana 
HOW co. Beeceare aeee eee Pomonaleclectromicss CommllmCamene cnarcisici Ceeiet its eet icine (eles. Pomona, California 
ORE. Sia coniba actee oecececae OWN CoMYNONEMS osccscconcdovoncvuan soo HhnasdonDe St. Marys, Pennsylvania 
RG AR we ut. Cacia. 2: ssa REelo Goiqeerenden OF (NMC cp oaoco goo oo tb uc bor ocodaeae Harrison, New Jersey 
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SCHEMATICS & PARTS LIST 


RMCése |. saa ees ee. ee Radio: MatertalbCompany 242 ens 6: so. 2 +. one wires ben concrete ee ee meer Chicago, Illinois 
SCC ae te, ee Stackpole: Garbonf€on eae eee d.. «20 ches) sees eens eee eee St. Marys, Pennsylvania 
SE big '. 2. gece ie a eee SGLECERG, <p. = eae Re eA i tas on ret es) ca eevee ae Mamaroneck, New York 
SEM® .& .2. «es ee oe Semtech.< se. ee ee. ae ec ne ceded cae eee ae ee Newbury Park, California 
SIG oo ki nee ae Signetics Corporation EN Roe cc ras Ne ee Sunnydale, California 
aE We MANS E Sap mn ER hee baled Gen Switchcraft; Ine. 2 helene aie c) so ce oie cre wet cr) uae a ee Chicago, IIlinois 
SPR oe ered Nan dare ee Sprague. i's. cyto. oie es enue Nopch'o he ep ota ae eee re North Adams, Massachusetts 
SH ee Oe a Sarkes<Tarzian<ic0-o ac es he Se ec re oe ar Bloomington, Indiana 
SRE Gees Seen emer: Stettner: & Comtcc.. co eee eee chee = Sica a eee ee Nurnburg, Western Germany 
oS) AE ee cdet ree ery Sires teeth. De, SylVania. <<, Ceara coe re casks = suet Gus <2 easiness Woburn, Massachusetts 
THR r ees ce eee Thermalloyis' Constante bere rete. oe Tae Ge Sec a ee ene ro ee oa a Dallas, Texas 
TWRW Aa gga ens arco eee TFRW:GCapacitorDivisionimmcaccusetisis ec ays cilevesse yeep Chem nee Ogallala, Nebraska 
WE ete enon ee ta eae Wells:iElectronics eases Mestre te eee o aus o 5. 6a DSR een nen om mre South Bend, Indiana 
Wiel aaa ee ee re ee Wavetek = Iindianas Incstes on sires 5: c..5, 28 acm Gust See ere _Indianapolis, Indiana 
WSD eee eae ee WavetekSSancDiego tt tesa et fs. cis We oo ob keene een meee San Diego, California 


6.3 SCHEMATIC NOTES — The following notes and abbreviations pertain to all schematics. Additional notes 
pertaining to specific schematics are included on each schematic if required. 


All resistor values are shown in ‘ohms’ unless otherwise specified. 
All capacitor values are shown in picofarads “‘pF’’ unless otherwise specified. 
All inductor values are shown in microhenries ‘‘uH’’ unless otherwise specified. 


Denotes DC voltage reading in volts unless otherwise specified. 
Denotes high impedance crystal detector reading in volts unless otherwise specified. 
apes Denotes 50ohm crystal detector reading in volts unless otherwise specified. 
—oi#% Signal or voltage source 
'3 Connect to indicate signal or voltage source 


Bee Arrow indicates clockwise rotation of wiper 
———_ 4. Coaxialniack 


—— Coaxial plug 
>=--4% Coaxial cable 


* Factory adjusted part 


6.4 ABBREVIATION CODE 


1 NGBO abi Et nl asics ampere {Poy eee intermediate frequency (1 ....... . ohm 
aCe. aecatooeys wes alternating current KHZ aeaeesee ake kiloherz ({8)o. aunee 2 eee peak to peak 
Ce ee ee capacitor Kohima © kilohm Diener: . picofarad 
CR Arete diode KV Bee kilovolt O te ee in transistor 
dB Pec rae decibel KW. eS een kilowatt Re ats sy ae resistor 
ele once ae ee decibel referred to 1mW ce ens inductor Ae Poe a eee radio frequency 
de AI aie: direct current MHzi-teer ee megahertz I) Saar ery aoe root-mean-square 
DS aru eee device indicating, lamp Mohair megohm Riba. \ ol rear panel 
Fe BeBe eRe farad Ul Ps Se eee aes eee microfarad Sy) ah Sea, See switch 
PR eens serie front panel UA Mister te microampere 1k ar, ene transformer 
af ele eeces eee ene henry GHAR AS a3. microhenry Ce een Aer . volt 
Papeete a8 harmonic als Wee ches ee milliampere VAR ene voltampere 
HZ citar hertz mH es ae. millihenry Wie cee watt 
(Cog) roy: integrated circuit aah demanbaege, piste millivolt Se Be hee crystal 
mWi ne = eee milliwatt 
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PS7 


PARTS LIST POWER SUPPLY 


REV D 


ee ee WAVETEK | MANUFACTURER] + 
SYMBOL PART NO. |cope| NUMBER |Q 
PARTS MOUNTED ON PRINTED CIRCUIT BOARD ~+------—--—--}-----4~~..-______ = 
CAPACITORS 
Electrolytic, 1250uF 50V CE114-212 | SPR | PcL-1339 |2 
Electrolytic, 50uF 50V CE107-050 | SPR | TE1307 i 
Electrolytic, 100uF 25V CELO5=110 | SPR | TET211 3 
Ceramic disc, 100pF +20% 1kV CD102-110 | SPR | 5GA-T10 2 
Ceramic disc, .005uF +20% 100V CD103-250 | SPR TG-D50 1 
Ceramic disc, 120pF +20% 1kV CD102-112 | SPR 5GA-T12 dk 
Electrolytic, 10uF 25V CE105-010 | SPR TE1204 3 
Mylar Paper, .15uF +10% 100V CP103-415 | CDE WMF1P15 1 
Not assigned fe a aa- | ------- -- 
Ceramic disc, .05uF +20% 100V CD103-350 | SPR | TG-S50 1 
CONNECTORS (PLUGS) 
12-pin printed circuit MCOOO-031 | MOL | 03-04-4121] 1 
DIODES 
Silicon, junction, 100piV 3/4A DROOO-O01 | ITR | 1N4002 7 
INTEGRATED CIRCUITS 
Voltage regulator, 10 pin TO-5 IC000-001 | FCD | U5R/723393)1 
Operational amplifier, 8 pin in line IcO00-002 | SIG | N5741V 1 
Dual Operational amplifier, 8 pin in line} IC0O00-005 | T-I 723 58P. i 
RESISTORS 
1 Fixed, comp., 270 ohm +10% %W RC104-127 | A-B CB2711 1 
2 Fixed, comp., 1.8k ohm +10% *;W RC104-218 | A-B | CB1821 1 
oe Fixed, deposited carb., 5 ohm +1% iW RDO1R-050 | KID | K-C = 
4, Fixed, metal film., 1k ohm +1% RF212-100 | COR | RN55D/C4 2 
5 Fixed, metal film., 12.1k ohm +1% RF213-121 | COR RN55D/C4 aK 
6 Fixed, comp., 1.5k ohm +10% %W RC104-215 | A-B GB1521) ih 
vi Fixed, comp., 220 ohm +10% %W RC104-122 | A-B CB2211 i 
8 Fixed, comp., 3.9k ohm +5% LW RC103-239 | A-B CB3925 ge 
2) Variable, cermet, 1k ohm +207 RP131-210 | CTS 360T102B 1 
Fixed, comp., 2.7k ohm +5% %W RC103-227 | A-B | CB2725 1 
Fixed, comp., 470 ohm +10% %W RC104-147 | A-B | CB4711 at 
Fixed, comp., 2.7k ohm +10% !W RC106-227 | A-B EB2721 1 
Fixed, metal film, 15k ohm +1% RF213-150 | COR | RN55D/C4 /1 
Fixed, comp., 1k ohm +10% %W RC104-210 | A-B | CB1021 2 
Fixed, comp., 4.7k ohm +10% *;W RC104-247 | A-B | CB4721 1 
Metal film, matched set, 10k ohm +.1% RX000-003 | W-I RXO00-003 |1 
22,29,30,38 | Fixed, comp., 10k ohm +10% kW RC104-310 | A-B | CB1031 5 
42 
23,28,39,41 | Fixed, comp., 47k ohm +10% W RC104-347 | A-B | CB4731 4 
Fixed, comp., 100 ohm +10% %W RC104-110 | A~B | CB1011 iu 
Fixed, comp., 15k ohm +10% %W RC104-315 | A-B | CB1531 1 
Variable, cermet 20k ohm +20% RP131-320 | CTS | 360T203B | 2 
Fixed, comp., 220k ohm +10% %W RC104-122 | A-B CB2241 i 
Fixed, comp., 47 ohm +10% WwW RC104-047 | A-B | CB4701 ih 
Not assigned 0 en a ae eter a 
Fixed, comp., 22k ohm +10% ;W RC104-322 | A-B CB2231 i 


SCHEMATICS & PARTS LIST 


RIM Gitoc..:. cca te ie eae eee Radio MaterialtCompanVirie «04 6 om = « o 2ucy sien auen eee el ane nen meme emeees Chicago, IIlinois 
SCC lsst5) ea eet Stackpole GarbontCoyicts. serene esa sca st 2 ote ae eeu ee ee St. Marys, Pennsylvania 
SE lige .4\ 4s «Se eee ae cae Selectro: i 7.= ee wha we enw. RIS, skies cance SP es Re ee meee Mamaroneck, New York 
SEMP ei: ea cerca ee Semtech 2% = 2h cee oe ee ee Sn. Segoe os so oe i eae Newbury Park, California 
SiG.) eee Signetics Corporation Ro voit le en se en. Sunnydale, California 
poe PUNE esa ea aetna Sut Switchcraft ;.1ne. a2 sie. s soe aoe iakes be bce Jag os NCS Skea ne ene ee Chicago, Illinois 
SBRi a eee eons eee eee Sprague: yy okie ews cto OBER else, ee he top ars. at oes eee pier wen a ae North Adams, Massachusetts 
Site he alaos Ol cote ot cern SarkesTarzian ws: 6.02 meter ee ci 2 2 OVS ee aa eee eee Bloomington, Indiana 
SUR S es eS nee ee Stettnér® & Co; hen Be igen. eee GSS hr ae eo ene a Nurnburg, Western Germany 
SVS ee Nes Oa eee Sylvania’ heen Gos ce eee ek Hes si scalars) cite ede ieee ar eS Woburn, Massachusetts 
THR See ee ie eee: Thermalloys Covided.. cee «so .ceates «sm 2 Saas. Bk 2 eet ram ence cer cae ec Dallas, Texas 
TR Webseite 8 sneha tet Ge TLRW Capacitor. Division. 9323 seis ct2 sy > acc opm enn ae oe memes Ogallala, Nebraska 
WE Ts Pe ae ese Wells: Electronics 0.2 seine Sets 5 6 oe oie ere South Bend, Indiana 
WEI foes, Meee hace teeny eae Wavetek;cIndiana? Inch) ae fe, ors ses 6 3 Ss Ss ree eee _Indianapolis, Indiana 
WS D S2aeec ae gee eee Wavetek San’ Diego gleratec syn nist ace 5.0.2 oa es ee ee San Diego, California 


6.3 SCHEMATIC NOTES — The following notes and abbreviations pertain to all schematics. Additional notes 
pertaining to specific schematics are included on each schematic if required. 


All resistor values are shown in ‘ohms’ unless otherwise specified. 
All capacitor values are shown in picofarads ‘pF’ unless otherwise specified. 
All inductor values are shown in microhenries ‘‘uH’’ unless otherwise specified. 


Denotes DC voltage reading in volts unless otherwise specified. 
Denotes high impedance crystal detector reading in volts unless otherwise specified. 
Gv Denotes 50ohrn crystal detector reading in volts unless otherwise specified. 
—oi% Signal or voltage source 
12 Connect to indicate signal or voltage source 


ioe Arrow indicates clockwise rotation of wiper 
——®& Coaxial jack 


—— Coaxial plug 
>=--% Coaxial cable 


* Factory adjusted part 


6.4 ABBREVIATION CODE 


DN par inet sana e ampere | Fees coe ane intermediate frequency -. ....... . ohm 
Tes a act went alternating current KA Zee peer kiloherz iar eke Bae peak to peak 
C a ee Capacitor Konhninea eee kilohm DESR ee. _. picofarad 
Cha code KVR eed ton kilovolt OF Fea hee . transistor 
OB Sra sensor ar: decibel KW See eee kilowatt Re es) eee resistor 
GB meee ree decibel referred to 1mW lo ete Sem inductor Rare Ne oxo radio frequency 
fa (oe as le ey i direct current MH Zeit ere megahertz TG) Saati tear . root-mean-square 
DS eae device indicating, lamp Mohiieeenenenenrne megohm Ribera ete . rear panel 
ee Ae Re eR farad UF Mt ESA ao microfarad Se ne eae switch 
Pie eee aes front panel UAA ee microampere 1 Wy eat cae mee transformer 
Pe en tess moet henry Ug eRe car microhenry Am mies Troe . volt 
Hale ae eee ae harmonic I Aen a milliampere MAW cies cant eee voltampere 
Zs ee hertz MH Breage ceed: millihenry ' Wi eer ees oeee de watt 
KOR egeceresc integrated circuit MV) eee aneseee millivolt yar) eae etree are crystal 
MW eee et aes milliwatt 
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SCHEMATIC, PS7 POWER SUPPLY 


REY DO 
+30 / 
ee ae =30v 
{ \ 3 : Fi 
‘ y y ¥ 24 VAc R45 3 
ay Z 


BLACK T! ELLOW 


NO 


3° eno f 2 
Bs PZ 
P| co 
1250 
5A sy, 
LO-BLO. 1250uf 
vii} 
arel |S 
S2 
peer, 
<a> q (F.R) 


a 
("1) es 


LINE 
115/230 VAC 
50/60Hz 


| 

a 

p= 
Fat 
pass 


TRIANGLE] 
SIZE 
SCOPE ae 


RP. 
NOT USED ON 
SOME MODELS 


PARTS LIST ps7 POWER SUPPLY REV p 


REFERENCE NECe Rann WAVETEK | MANUFACTURER] + 
SYMBOL PART NO. |CODE| NUMBER |Q 


Fixed, comp., 18k ohm +10% kW RC104-318 | A~-B | CB1831 
Fixed, comp., 220 ohm +10% dW RC106-122 EB2211 


TRANS FORMERS 
115/230 X48 Vac, center tapped TTOOO-022 


TTOOO-022 


TRANSISTORS 


PNP, Silicon QA036-440 2N3644 
NPN, Silicon QA052-940 2N5294 
NPN, Silicon QA038-541 2N3854A 
NPN, Silicon, Darlington QA053-060 2N5306 


Not assigned 2 2-0] etree [eee | eee 
PNP, Silicon QBO00-009 MPS 3702 


------------} ~~ PARTS MOUNTED ON CHASSIS, AND MISCELLANEOUS PARTS +----+-----------+-- 


CAPACITORS 
Ceramic disc., .luF +20Z% 100V CD103-410 


TG-P10 


CONNECTORS (JACKS) 


4-pin receptacle MC000-034 1625-4R-1 
contact, female, for above MCO00-018 1855 
BNC, receptacle JB109-111 UG911A/U 


CONNECTORS (PLUG) 
AC plug/cord assembly (USA-Canada) WL002-088 
AC plug/cord assembly (Western Europe) WL007-088 


MFM) 


FUSES 
-) amp., Slo-blo (used with 115Vac line) | MFOOO-007 
-25 amp., slo-blo (used with 230Vac line)| MFO00-006 
Fuse holder, for above MFOO0-001 


RESISTORS 
Variable, carbon 20k ohm +20% W RP124-320 


WA2G032 


SWITCHES 
DPDT, slide, power change SS000-003 
SPDT, toggle, on, non, off, sub-miniature| ST000-003 


46256LFE 
MST105D 


MISCELLANEOUS 


Bushing, strain relief HB104-000 SR5P1 

10 lead, TO-5 pad HQ103-000 7717-21DAP 
Insulated shoulder washer HW110-400 DF137A 
Transistor mtg. insulator, mica HQ101--003 HQ101-003 


8 lead, in line I.C. socket MC000-040 IC8ST7520 


*Not used on all models. 
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REFERENCE 
SYMBOL 


PARTS LIST © 2s7 


POWER SUPPLY 


DESCRIPTION 


Fixed, comp., 18k ohm +10% W 
Fixed, comp., 220 ohm +10% }W 


TRANSFORMERS 
115/230 X48 Vac, center tapped 


TRANSISTORS 

PNP Aw OoasCon 

NPN, Silicon 

NPN, Silicon 

NPN, Silicon, Darlington 
Not assigned 

PNP, Silicon 


WAVETEK 
PART NO. 


RC104-318 
RC106-122 


TTO00-022 


QA036-440 
QA052-940 
QA038-541 
QA053-060 


QB000-009 


PARTS MOUNTED ON CHASSIS, AND MISCELLANEOUS PARTS 


CAPACITORS 
Ceramic disc., .luF +20% 100V 


CONNECTORS (JACKS) 

4-pin receptacle 

contact, female, for above 
BNC, receptacle 


CONNECTORS (PLUG) 


AC plug/cord assembly (USA-Canada) 
AC plug/cord assembly (Western Europe) 


FUSES 

-5 amp., Slo-blo (used with 115Vac line) | 
-25 amp., slo-blo (used with 230Vac line) 
Fuse holder, for above 


RESISTORS 


Variable, carbon 20k ohm +20Z% %W 


SWITCHES 


DPDT, slide, power change 
SPDT, toggle, on, non, off, sub-miniature 


MISCELLANEOUS 


Bushing, strain relief 

10 lead, TO-5 pad 

Insulated shoulder washer 
Transistor mtg. insulator, mica 
8 lead, in line I.C. socket 


*Not used on all models. 


CD103-410 


MCO000-034 
MCO000-018 
JBLOI=1EL 


WL002-088 
WL00 7-088 


MF 000-007 
MFO00-006 
MFOOO-001 


RP124-320 


SS000-003 
STOO00-003 


HB104-000 
HQ103-000 
HW110-400 
HQ101-003 
MC000-040 


REV D 


MANUFACTURER | 7 
CODE| NUMBER /|Q 
bi 


CB1831 
EB2211 


TTOO0-022 


2N3644 
2N5294 
2N3854A 
2N5306 


MPS 3702 


TG-P10 


1625-4R-1 
1855 
UG911A/U 


L237 


WA2G032 


46256LFE 
MST105D 


SR5P1 
7717-21DAP 
DF137A 
HQ101-003 |2 
IC8ST7520 |2 
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WITH OPTION 4/ E AZ 
(Out S-/Ob e 


IS 0000 


REFERENCE 


SYMBOL 


PARTS LIiSTwove: 1403 « 1503 vz» MODULE 


DESCRIPTION 


UU W 
101 

102,105 
103,104 


JIG. W 
101 
102,105 
103 
104 
106 


See 
Figure 3-1 


ONPWwWNnN Re 


LAMPS 
Indicator, incandescent 


RESISTORS 


Fixed, comp., 91k ohm 15% kw 
Variable, carbon 10k ohm 
Variable, carbon 10k ohm 


SWITCHES 


SPST 

SPSiwPush, on, part of RIO2%or R105 
DPDT 

SPDT 

Push-button switch assembly 


MISCELLANEOUS MECHANICAL 


Knob, frequency 1403 
Knob, frequency 1503 
Knoh, attenuation 

Knob, Level 

Knob, 23/32 dia. 

Push button, black plain 


WAVETEK MANUFACTURER 
PART NO. |CODE| NUMBER 


MBO00-003 


RC103-391 
RP134-310 
RP118-310 


STOO0-007 
ST003-006 
STOO1-006 
SZ001-011 


KK170-226 
KK170-210 
KK170-168 
KK170-211 
KKO00-016 
SZ000-007 


REV A 


99-33080 


CB9135 
RP134-310 
JAINO56 


STOO0~007 


PB15,8sta 


KK170-226 
KK170-210 
KK170-168 
KK170-211 
PS-70D=-2 
J52304B 


- 
Q 


EP DRIVE SCHEMATIC 
YULE M2E (M2E-1,M2E-2) 
REV. _B_ 


4403 CAPTURE \ 
INEUT PEOGKAM 10 


“sh 7 HOV/N 
lo 1S BROUNDED 


2 
& ° 


MOE C4IPTUAE 
‘NPUT FPEOLFAWI 4 


C7.) 


NM & GN NHN eH 


101 


102,103 
104 
105 


101,102,103 


Marker Adder Module 
Oscillator Module Model 1403 
Oscillator Module Model 1503 


OPTIONS 


ASSEMBLIES 


CONNECTORS (JACKS) 


CONNECTORS (PLUGS) 


Fixed, 10uH 


PARTS LIST over 1403 ¢ 1503 Heap 


REFERENCE 
SYMBOL DESCRIPTION 


STANDARD MODULES 


Sweep Drive Module 


Single frequency marker, 1 to 1000 MHz 
(Specify Frequency) 

Harmonic markers 1, 10 and 50 MHz 
(Specify Frequency) 

IF Tracking Markers 

Automatic Level & Scope Indicators 

Automatic Frequency 


RF Cable, 75 ohm 

RF Cable, 50 ohm 

RF Cable, 75 ohm 

RF Cable, 50 ohm 

RF Cable, 50 ohm 

RF Cable, 50 ohm 

RF Cable, 50 ohm 

RF Cable, 50 ohm 

S101 assembly with associated parts 
P101 assembly with associated parts 
Step Attenuator 75 ohm 

Step Attenuator 50 ohm 


12-pin receptacle 

Contact, female, for above 
Contact, male, for above 
15-pin receptacle 

Contact, female, for above 
BNC Cable jack receptacle 
BNC, receptacle 

BNC, Twinax receptacle 

Pin Socket, Teflon 


4-pin 
Contact, male, for above 
15-pin 
Contact, male, for above 


INDUCTORS 


WAVETEK 
PART NO. 


M2E-2 
M5D 
M9JA 
M9S-1 


M6S 


M6H 


M7E 
M8E 
M11E 


WX1403-Al1 
WX1503-Al1 
WX1403-A2 
WX1503-A2 
WX1503-A3 
WX1503-A4 
WX1503-A5 
WX1503-A6 
B500-247 
B500-233 
13 ahaa 
DO35—1 


MC000-030 
MCO00-032 
MCO00-033 
MCO00-016 
MCO00-018 
MB000-003 
JBLOO=E EL 
JBOOO-015 
MCO000-002 


MCO00-035 
MCO00-041 
MCO00-017 
MCO00-019 


LAO001-010 


MANUFACTURER 
CODE} NUMBER 


M6S 


M6H 


REV A 


M7E 
M8E 
M11E 


WX1403-Al1 
WX1503-Al1 
WX1403-A2 
WX1503-A2 
WX1503-A3 
WX1503-A4 
WX1503-A5 
WX1503-A6 
B500-247 
B500-2 33 
oe 
5035-1 


1360-R1 
1433 

1434 
1625=15R 
1855 
JBO000-003 
UG911A/U 
Sa: 
MCO000-002 


1625-4P1 
1560 

NG) 5 p= NY 
1854 


iS 


T 
Q 


PREP RP RP RP PRP RP RP PP 


PRPRPORP RP REN PR 


PARTS LIS Twopex 1403 & 1503 HEAD MODULE REV A 
— se 
Here Nas DESCRIPTION | WAVETEK: PRONE E AE Res 
SYMBOL PART NO. |CODE| NUMBER /|Q 
= | 
as LAMPS 
101 Indicator, incandescent MBOOO0-003 | M-O 99-33080 1 
BR “ RESISTORS 
Mal Fixed, comp., 91k ohm £5% iw RC103-391 | A-B | CB9135 1 
LO25-105 Variable, carbon 10k ohm RP134-310 | W-I RP134-310 | 2 
103,104 Variable, carbon 10k ohm RP118-310 | A-B JAINO56 2 
7S u SWITCHES 
101 SPST STOOO-007 | W-I STOOO0~-007 | 1 
102,105 SPST Push on, part of R102 or R105 | ----- -- | ----- ~~ 
Os) DPDT STO03-006 | C-K | 7201P 1 
104 SPEDE STO01-006 | C-K | 7101P 1 
106 Push-button switch assembly SZ001-011 | C-L PB15,8sta | 1 
See MISCELLANEOUS MECHANICAL 
Figure 3-1 
Knob, frequency 1403 KK170-226 | W-I | KK170-226 | 1 
Knob, frequency 1503 KK170-210 | W-I | KK170-210 /|1 
Knoh, attenuation KK170-168 | W-I | KK170-168 | 1 
Knob, Level KK170-211 | W-I KK170-211-/1 
Knob, 23/32 dia. KKOOO-016 | BUK | PS-70D-2 2 
Push button, black plain SZO00-007 | C-L J52304B -- 


SWEEP DRIVE SCHEMATIC 
MODULE M2E (M2E-1,M2E-2) 


REV._B_ 
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les 
M403 CAPTURE | = 
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47 
2.74 
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9.74 
Z/N NOTE: 
4/8 MZE AS SHOWN 
M2ZE-1 LUN Lb 1S BAOUNDED 
AND G2,3,4,E5 
CPLTLUESE CIRCUIT 
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WN2E-2 GEE 3B CHPTUFE 
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NOTE!: FOR 2 OF 50a, k 
50 AND THES 
PROM. THE MOD) 


HE TERODYNE 
SWEEP OSCILLATOR SCHEMATIC 
MODULE .M9JA MODULE M9SKA 
| TO 300 MHz | TO 400 MHz - 
REv_A_ 


" 
: 
& 


J2 TpUT 
by 5 


SEE NOTE 


8 


ee eine 
EA’ ate 


ALC 


———— 45B IN 


me 2 250-2 


*2”MOD. 


PARTS LIST MODULE we prev c 


aS . 


REFERENCE Breen arian | WAVETEK | MANUFACTURER, 7 
SYMBOL | PARTNO. |CODE| NUMBER | Q 
CAPACITORS | 
| | 
Ceramic feedthru 6.8pF +10% 500V CF102-R68 | A-B | FASC 8 
Composition, 3.9pF +10% 500V | CG101-239 Q-C | QC3.9 iz 
Composition, 2.4pF +10% 500V CG101-224 Q-C | QC2.4 ez, 
Ceramic disc., .luF * +20% 100V CD103-310 SPR | TG-P10 1 
Ceramic feedthru 470pF +20% S500V CF101-147 A-B | FASC 2 
"CR DIODES L 
to°5 Silicon, junction, 100 p.i.V. 750mA DROOO-001 | ITR | 1N4002 5 
"IC > INTEGRATED CIRCUITS 
1 Dual operational amplifier 8 pin in line Ico00-005 | T-I | 72558P 1 
al * 4 . RESISTORS 
, bor ge WA Metal film, 178k ohm, matched set en he RX000-002 | W-I | RX000-002 al 
3,4 Metal film 10k ohm +1% RF213-100 | COR | RN55D 2 
5,8,15,31 | Variable, cermet, 20k ohm +10% 3/4W RP130-320 | BEK | 89PR20K 4 
6 | Fixed, comp., 470k ohm +10% 4W | RCLO4-447 | A-B CB4741 1 
7 Fixed, comp., 150k ohm +10% ‘Ww | RC1O4-415 | A-B | .CB1541 ib 
S Fixed, comp., 10k ohm +10% WW | RC104-310 | A-B | CB1031 1 
| 10 Fixed, comp., 470 ohm +10% %W RC104-147 | A-B | CB4711 1 
| 11,12,13,14| Fixed, comp., 2.2k ohm +10% %W RC104-222 | A-B | CB2221 4 
| 16,17,18,32| Fixed, comp. ; 4.7k ohm +10% %W | RC104-247 | A-B | CB4721 4 
| 19,27,37,38| Fixed, comp-, 100k ohm +10% »W RC104-410 | A-B | CB1041 4 
20 ,22,24, 26 Variable, cermet 100k ohm +107 3/4W RP130-410 | BEK | 89PR100K 5 
28 
21..23,25 Fixed, comp., 220k ohm +10% “W | RC104-422 | A-B | CB2241 3 
29,35 Fixed, comp., 47k ohm +10% %W | RC104-347 | A-B | CB4731 z 
i 30 Fixed, comp., 18k ohm +10% *W | RC104-318 | A-B | CB1831 1 
33,40 Fixed, comp., 22M ohm +10% “W RC104-622 | A-B | CB2261 Z 
| 34 Fixed, comp., ‘1k ohm +10% LW RC104-210 | A-B | CB1021 il 
36 Variable, cermet 1M ohm +10% 3/4W RP130-510 | BEK | 89PRimeg 1 
| 39 | Fixed, comp-, 27k ohm +10% %W RC104-327 | A-B | CB2731 ik 
| 41 Fixed, comp., 51k ohm +5% YW | RC103-351 | A-B | CB5135 ii 
| 43 Fixed, comp., 2.2M ohm +5% %W RC103-522 -| A-B | CB2255 = 
"Q c | TRANSISTORS 
1 P.N.P. Silicon QA042-500 | FCD 2N4250 nl 
24,2 N Channel JFET QA054-580 | MOT 2N5458 3 
3 P.N.P. Silicon QBo000-009 | MOT MPS3702 al 


HE TE RODYNE 
R74 1S CHANGED TO 


Meee OR AND. TRE HSURFIX IS DROPPED SWEE? ILA eet 
MODULE .M9JA MODULE MSKA 
FROM THE MODULE NUMBER 10 360 MHe TO 400 MH? - 
REv_A_ 
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i ee 
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Dae OO \31” MODIFICATION 
cis aS 
(ea as Olu Ql | 
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\6SMA 40MAt3 


MODUL ee REV 

MOKA B 
WAVETEK | MANUFACTURER] 7 
PART NO. |cODE] NUMBER | QO 

cc ==" fs aa 
RC104-247 | A-B | CB4721 8 
RC104-047 | A-B | cB4701 4 
RC104-222 | a-B | cB2221 2 
RV102-310 | BOU |-3067P 1 
RC104-256 | A-B | CB5621 i 
RC104-310 | A-B | cB1031 4 
RC104-010 | A-B | CB1001 1 
RC104-112 | A-B | CB1211 2 
RP129-210 | cTs | 3608 1 
RC104-033 | A-B | CB3301 2 
RC104-110 | A-B | CB1011 7 
RC104-147 | A-B | CB4711 6 
RC104-215 | A-B | CB1521 1 
RC104-227 | A-B | CB2731 1 
RC104-133 | A-B | CB1331 rt 
RC104-115 | A-B | CB1511 1 
RC104-022 | A-B | CB2201 1 
RC104-510 | A-B | CB1051 1 
RC104-522 | a-B | CB2251 al 
RP124-320 | A-B | WA2G032 2 
RC104-315 | a-B | CB1531 al 
RC104-447 | A-B | CB4741 1 
RC104-210 | A-B | CB1021 2 
RC104-212 | A-B | CB1221 2 
RC104-512 | A-B | CB1251 2 
RC104-227 | A-B | CB2721 ii 
RC104-347 | A-B | CB4731 1 
RC104-122 | a-B | CB2211 1 
RC104-218 | A-B | CB1821 4 
RC104-118 | A-B | CB1811 1 
RC106-115 | A-B | EB1511 1 
RC1O4-R47 | A-B | CB4761 2 
RC106-110 | A-B | EB1011 1 
RC105-068 | A-B | EB6805 1 
RC103-082 | A-B | CB8205 i 
RF407-500 | E-M | MF5C1ZTO T 
QA051-790 | RCA | 2N5179 8 
QB000-009 | MOT | MPS3702 4 
QA038-541 | G-E | 2N3854A 1 
QA054-580 | MOT | 2N5458 1 
QB000-010 | SPR | TD101 1 
QB000-018 | sss | spD1006 2 
QB000-019 | sss | sp1005 1 

L a oa 


REFERENCE 


SYMBOL 


PARTS LIST 


M9JA 
M9KA 


MODULE 


REV 8 


DESCRIPTION 


WAVETEK | MANUFACTURER| + 
PARTNO. |CODE| NUMBER |Q 


50 ohm VERSION (OMIT "A" SUFFIX) 


"" | CONNECTORS 
Jack, receptacle 50 ohm 


RESISTORS 
Fixed, metal film 49.9 ohm +1% 


" —1" VERSION 


CONNECTORS 
Jack, receptacle, 50 ohm 


RESISTORS 
Fixed, comp., 22 ohm +10% 3W 


JF000-005 


RF404-990 | E-M | MM5C1ZTO 


JFO00-005 


RC104-022 | A-B | CB2201 


ore | abuusring tee Leng OSCILLATOR SCHEMATIC 
450 TO950 MHz ote 1) 


NOTE 2:1" VERSION = OMITS C 
PINS 4,5 § 8 ARE OMI 
‘\ VERSION (SEE NOTE 2) 


SHOWN /N - —— — L/N. 
= M 9S “A’VERSION (SEE NOTE 3) 


NOTE 3: “A” VERSION = CHANGE. 
PARTS AFFECTED AR 
REV _B 


NOTE 4: Q6 AND Q7 UNASS!IG 


PARTS LIST 


DESCRIPTION 


PARTS LIST 


DESCRIPTION 


PARTS LIST 


DESCRIPTION 


REV B REV 8 


M9JA 
MODULE “22 
MANUFACTURER Nf 
CODE} NUMBER Q 


MODULE fous 


WAVETEK MANUFACTURER T 
PART NO. |CODE| NUMBER 


———— 


MODUL ne REV B 
Ve ~ | MANUFACTURER 
WAVETEK T 


WAVETEK 
PART NO. 


REFERENCE REFERENCE 
SYMBOL SYMBOL 


a | 


al Be " 
A 


2,4,11,13,14: 
17,25, 28, 32 


36,40 

3 

3,6,7 
8,43,45 


9512514, 24; 
30,31,33,34 
35,38,39,44 


10,23 


"CR W 

Ree ae 

4,5,6,7,13 
> 

10 

11,12 


A pry ee 


9,10 


> 
11,12,14,16 


18,19, 22 
15,17,20 
21 


'R " 
1,10,58,64 


CAPACITORS 
Composition .47pF +10% 500V 
Ceramic feedthru 500pF +20% 250V 


Ceramic disc 100pF +10% 1kV 
Ceramic feedthru l00pF +20% 250V 
Ceramic feedthru 470pF +20% 500V 
Electrolytic, .47uF +10% 50V 


Composition 3.9pF +10% 500V 
Ceramic disc .OluF +20% 100V 
Ceramic feedthru 6.8pF +10% 500V 
Ceramic disc 270pF +20% 1kV 
Ceramic disc 120pF +20% 1kV 
Composition 4.7pF +10% 500V 
Ceramic disc .025uF +20% 100V 
Composition 2.7pF +10% 500V 
Ceramic disc 1OpF +.5% 1kV 
Ceramic disc 15pF +5% 1kV 
Ceramic disc .OOluF +20% 1kV 
Electrolytic 10uF 25V 


CONNECTORS 
Jack, receptacle 


DIODES 

Voltage variable capacitance 
Silicon, point contact 

Zener, 6.8V +10% 

Silicon junction 100piV 750mA 
Silicon P.I.N. 


INDUCTORS 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed 
Fixed .22uH 
Fixed 
Fixed 
Fixed 


Fixed 
Fixed, 4.7uH 


RESISTORS 


Fixed, comp., 680 ohm +10% 4W 


CG101-147 
CF104-150 


cD108-110 
CF104-110 
CF101-147 
CE113-447 


CG102-239 
CD103-310 
CF102-R68 
CD102-127 | 
cD102-112 
CG102-247 
CD103-325 
CG101-227 
cD101-010 
cD101-015 
CD102-210 
CE105-010 


JFOO00-005 
JFO00-004 


DCO00-005 
DG100-821 
DBOOO-001 
DROOO-001 
DPO00-050 


not assign 
not assign 
not assign 
not assign 
not assign 
LAOO5-R02 
not assign 
LA006-004 
LAO006-010 


not assign 
LAOO1-R47 


RC104-168 


EF4 
FA5C4711 
935 


MC39 
TG-S10 
FA5C6895 
5GA-T27 
5GA-T12 
MC4.7 
TG-S25 
QC2.7 
10TCC-Q10 
LOTCC-Q15 
5GA-D10 
TE1204 


27=9 
27-21 


DCO000-005 
1N82AS 
HW6.8 
1N4002 
DP000-050 


LA006-004 
LA006-010 


CB6811 


PRERP PRP EPRPEREPNNDN 


Fe tf 


Nr hm Uw 


WR "W 
Peal wy 
24,31,46,51 
#23933. 70 
5,55 

6 

7 
8,21,47,48 


16, 26 
17,25,27,28 
32,54, 73 
18,19,29,53 
56,68 


=e 
10eh8 558 
9,10,11 
3,7,14,15 
6 


12 
13 
16,17 
18 


(ae | 


RESISTORS 


Fixed, comp., 4.7k ohm +10% %W 


Fixed, comp., 47 ohm +10% %W 
Fixed, comp., 2.2k ohm +10% %W 
Variable, wirewound, 10k ohm 
Fixed, 5.6k ohm +10% %W 

Fixed, 10k ohm +10% %W 

Fixed, 10 ohm +10% %W 

Fixed, 120 ohm +10% *W 
Variable, cermet 1k ohm 

Fixed, comp., 33 ohm +10% %W 
Fixed, comp., 100 ohm +10% %W 


Fixed, comp., 470 ohm +10% %W 


Fixed, comp., 1.5k ohm +10% iW 
Fixed, comp., 27k ohm +10% *%W 
Fixed, comp., 330 ohm +10% %W 
Fixed, comp., 150 ohm +10% %W 
Fixed, comp., 22 ohm +10% %W 
Fixed, comp., 1M ohm +10% kW | 
Fixed, comp., 2.2M ohm +10% %W 
Variable, carbon 20k ohm +20% 
Fixed, comp., 15k ohm +10% W 
Fixed, comp., 470k ohm +10% %W 
Fixed, comp. 
Fixed, comp. 
Fixed, comp. 
Fixed, comp, 
Fixed, comp., 47k ohm +10% "WwW 


, 1k ohm +10% %W 
= 
t > 
Fixed, comp., 220 ohm +10% %W 
> 
> 
> 


1.2k ohm +10% iW 
1.2M ohm +10% %W 
2.7k ohm +10% 34W 


Fixed, comp., 1.8k ohm +10% % 
Fixed, comp., 180 ohm +10% %W 
Fixed, comp., 150 ohm +10% W 
Fixed, comp., 4.7 ohm +10% %W 
Fixed, comp., 100 ohm +10% *W 
Fixed, comp., 68 ohm +5% *;W 
Fixed, comp., 82 ohm +5% *%W 
Fixed, metal film 75 ohm 


TRANSISTORS 
NPN, Silicon 


PNP, Silicon 

NPN, Silicon 

N channel JFET 
Dual NPN, Silicon 
NPN, Silicon 

NPN, Silicon 


PART NO. |CODE] NUMBER /|Q 
RC104-247 | A-B | CB4721 8 
RC104-047 | A-B | CB4701 4 
RC104-222 , A=B ) CB 2221 2 
RV102-310 | BOU | 3067P it 
RC104-256 | A-B | CB5621 1 
RC104-310 | A-B | CB1031 4 
RC104-010 | A-B | CB1001 i 
RC104-112 | A-B | CB1211 2 
RP129-210 | cTS | 360S 1 
RC104-033 | A-B | CB3301 2 
RC104-110 | A-B | CB1011 7 
RC104-147 | A-B | CB4711 6 
RC104-215 | A-B | CB1521 2 
RC104-227 | A-B | CB2731 1 
RC104-133 | A-B | CB1331 1 
RC104-115 | A-B | CB1511 1 
RC104-022 | A-B | CB2201 1 
RC104-510 | A-B | CB1051 i 
RC104-522 | A-B | CB2251 1 
RP124-320 | A-B | WA2G032 2 
RC104-315 | A-B | CB1531 1 
RC104-447 | A-B | CB4741 1 
RC104-210 | A-B | CB1021 2 
RCLO4—202.)) A=Be CB I227 1 
RC104-512 | A-B | CB1251 2 
+ RC104-227 | A-B | CB2721 1 
RC104-347 | A-B | CB4731 7 
RCLO4= 102 eA-Be CBRL 211 1 
RC104-218 | A-B | CB1821 4 
RC104-118 | A-B | CB1811 1 
RC106-115 | A-B | EB1511 1 
RC104-R47 | A-B | CB4761 2 
RC106-110 | A-B | EB1011 | 
RC105-068 | A-B | EB6805 rt 
RC103-082 | A-B | CB8205 il 
RF407-500 | E-M | MF5C1%TO 1 
QA051-790 | RCA | 2N5179 8 
QB000-009 | MOT | MPS3702 4 
QA038-541 | G-E | 2N3854A 1 
QA054-580 | MOT | 2N5458 1 
QB000-010 | SPR | TD101 I 
QB000-018 | SSS | SD1006 2 
QB000-019 | sss | SD1005 | 
| eal 


CONNECTORS 
Jack, receptacle 50 ohm 


RESISTORS 


50 ohm VERSION (OMIT "A" SUFFIX) 


Fixed, metal film 49.9 ohm +12% 


" _1" VERSION 


CONNECTORS 
Jack, receptacle, 50 ohm 


RESISTORS 
Fixed, comp., 22 ohm +10% *W 


JFO00-005 


RF404-990 


E-M | MM5C12ZTO 


Lo 


JFO00-005 


RC104-022 


CB2201 


1 


NOTE /: AVAILABLE S00 70/200 MHz RANGE BY 


ADUUS TING LEAD LENGTHS IN OSC. COMPARTMENT SWEEP OSCILLATOR SCHEMATIC 
NOTE 2:1" VERSION =O. . FOR AL MONITOR. 
PINS 4,598 ARE OMITTED AND UNIT 1S WIRED AS 450 ee SOMHz wore) 
WN IN - —— — LINE . 
NOTE 3: “A” VERSION = CHANGES OUTPUT IMPEDANCE TO 752 MODULE M 


“A’VERSION (SEENOTE 3) 
REV _B_ 


PARTS AFFECTED ARE R8 ANOVUZ2. GEE PARTS LIST) 
NOTE 4: Q6é AND Q7 UNASSIGNED 
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PARTS LIST MODULE  s-1 revs 


MANUFACTURER 
REFERENCE OESCRienan WAVETEK MANU FACICREa 
SYMBOL PART NO. NUMBER 


TRY RESISTORS 
32 Fixed, coi comp. 2.2Mohm +10% LW RC104-522 CB2251 
Fixed, comp. 1Kohm +10% Ww RC104-210 CB1021 


Fixed, comp. 47Kohm +10% iw RC104-347 CB4731 


TRANSISTORS 


NPN, Silicon QA051-090 2N5109 
PNP, Silicon QBO00-009 MPS3702 
NPN, Silicon QA038-541 2N3854A 
N-channel JFET QA054-580 2N5458 
Dual NPN Silicon QB000-010 TD101 


"'A'' VERSION 


Wi 


CONNECTORS 
Jack, receptacle 75ohm 


JE000-004 


Mi UU 


RESISTORS 
Fixed, metal film 75ohm +1% 


MF5C1ZTO 


RKER ADDER SCHEMATIC 
9DULE M5D,MS5E,MSF 


LE OUTPUT 


RE Vee oe 
> 
RI R49 ie C20 
680 | 
EXTERNAL | 
MARKER 6+ 
INPUT J! 
.1V 
(a= 
T ce QQ 
: CIS § 
O68 
C4 \ i 
Ee a 


o GS \ 
BIRDY NS 
INPUT 
Ia MV 
PTOP 
R32 R3& 
es IOK G80 
31 6.8 Bear ae aa | MARKER 
) | Of) MpEsIOZ MLO Usa) 
Lc wean cee 32V P TOP 
1C13 au 7 
OSuF R 4 \\- 22K ues 7 
A ) 2N 3854 IK 
ee S702 POS NFAY 
R37 | 
4 6.8 6e0 = 


-(8 +18 
IS MA I2 MIA 


PARTS LIST MODULE M9S-1 REV B PARTS LIST MODULE 9s-1 revs 


M MANUFACTURER 
WAVETEK ANUFACTURER | 7 REFERENCE DESCRIPTION WAVETEK T 
fe} SYMBOL PART NO. |CODE}| NUMBER |Q 


PART NO. |CODE!| NUMBER 
RESISTORS 


Fixed, comp. 2.2Mohm +10% %;W 


Fixed, comp. 1Kohm +10% *W 
Fixed, comp. 47Kohm +10% %W 


DESCRIPTION 


REFERENCE 
SYMBOL 


CAPACITORS 

Ceramic feedthru 470pF +20% 500v 
Ceramic feedthru 100pF +20% 250v 
Ceramic feedthru 500pF +20% 250V 


RC104-522 
RC104-210 
RC104-347 


A-B CB2251 
A-B CB1021 
CB4731 


ea 


CF101-147 
CF104-110 
CF104-150 


FA5C 
EF4 
EF4 


TRANSISTORS 
Composition, .75pF +10% 500V CG101-175 OG. 75 NPN, Silicon QA051-090|} SSS; 2N5109 1 
Composition .75pF +10% 500V CG102-175 MG. 75 PNP, Silicon QBO00-009| MOT; MPS3702 4 
Ceramic feedthru 6.8pF +10% 500V CF102-R68 FA5C NPN, Silicon QA038-541; G-E| 2N3854A 2 
Ceramic disc 120pF +20% 1kV CD102-112 5GA-T12 N-channel JFET QA054-580|} MOT| 2N5458 1 
Ceramic disc 270pF +20% 1kV CD102-127 5GA-T27 Dual NPN Silicon QBO00-010|} SPR} TD101 z 


CONNECTORS 
Jack, receptacle, 50 ohm 


"A'' VERSION 


JFO00-005 27-9 


wid Ss CONNECTORS 
DIODES 2 Jack, receptacle 75ohm JF000-004 APL 1 
siitcon, Pol N. DPO0O00-040 DP000-040 
Silicon, Point contact DG100-821 1N82AS "pW RESISTORS 
Voltage variable capacitance DCO0G-008 DCO00-008 “s “ 
Silicon, junction 100 P.I.V. 750 mA DROOO-001 1N4002 g ihe SNe ae ale a et os eae alee 


INDUCTORS 


Fixed LA006-004 LA006-004 
Fixed, .22uH LA005-RO2 506 

Fixed Not Assign Not Assign 
Fixed. —— Not Assign Not Assign 
Pea. Not Assign Not Assign 


RESISTORS 


Fixed, comp. 22Kohm +10% %W RC104-322 CB226) 
Fixed, comp. 68Kohm +10% %W RC104-368 CB6831 
Fixed, comp. 2.2Kohm +10% %W RC104-222 GB222 1 
Fixed, comp. 100Kohm +10% Ww RC104-410 CB1041 
Fixed, comp. 220ohm +10% %W RC106-122 EB2211 
Fixed, comp. 390ohm +10% %W RC104-139 CB3911 
Fixed, comp. 47ohm +5% *W RC105-047 EB4705 
Fixed, comp. 47ohm +10% *%W RC1LO4-047 CB4701 
Fixed, comp. 100ohm +10% %W RC104-110 CB1011 
Variable, wirewound 10Kohm RV102-310 3067P 
Fixed, comp. 3.9Kohm +10% %%W RC104-239 CB2391 
Fixed, comp. 7.5Kohm +5% %W RC103-275 CB7525 
Fixed, comp. 4.7Kohm +10% %W RC104-247 CB4721 
Fixed, comp. 470ohm +10% %W RC104-147 CB4711 
Variable, carbon 20Kohm +20% RP124-320 WA2G032 
Fixed, comp. 15Kohm +10% %W RC104-315 CRiooL 
Fixed, comp. 470Kohm +10% %W RC104-447 CB4741 
Fixed, comp. 1.2Mohm +10% %W RC104-512 GB1251 
Fixed, comp. 2.7Kohm +10% %W RC104-227 CB2721 
Fixed, comp. 10Kohm +10% %W RC104-310 CB1031 
Fixed, comp. 220 ohm +10% %W RC104-122 CB2211 
Fixed, comp. 1.2Kohm +10% LW RC104-212 ChlZZ2i 


RC104-510 CB1051 


Fixed, comp. 


1Mohm +10% %W 


MARKER ADDER SCHEMATIC 


SWEEP SAMPLE INPUTS Mi DULE hie Ds MISE esas 


UHF SWEEP SAMPLE OUTPUT c 
he ON Diet , OA ay oe a +s toe 4 
Su too AE Le, ere 7 yee SWEEP Rue 
ee - Lg ee Ciet SAMPLE 47 
de5uf 7 Se Zootuf, ci}, O5uF CRS a> BE | e206 
RS & TK. : . : 
Z2K CT" 


EXTERNAL 


i ae NUT K 747K 
— we B2 
ma BE +F SHOWN 
~1V Qz MSDOMIT PARTS = 
saa IN SHADED AREA 
AND CONNECT C-17 = os ~ 
2 Ne DIRECTLY TO 12 Le SSS se 
EB : 2NEASS : * Ph eee Bra LG hose \ \ 
a 270 R50 ial Seales . 
= ooK IM ee Slal/s | NY Nw \AMARK ER 
- «78 S2.2m | NING SQNPUT 
= Qi3 , Sos SS OMG 
a 20k | “0K 10101 Sf R61 PULSE TSE parts IN 
gl Gs z | apace 47K ut PS NS SS  suavec 
: +! 0 ee 
Rose 
BIRDY a” ok res MS N AREA 
ic 1s R39 
INPUT : a ae \ — 
[2 MV 
i gat SS Ree . 
: as 
. MPS3702 Ce) 80 
Ss MARKER 
OUT Rit 
Q7 TDIO! 
fae ) bs SVP TOP 
Khe at JS 220K | Va 
j 7 
R22 R27 R29 <0). ae IOK 
1OK NX NS : 
SIZE 


a fe 
EST oF al Ic MA 


MARKER Bal B-2 ag 
WIDTH 


PARTS LIST MODULE sv rev c 


MANUFACTURER 
REFERENCE DESCRIPTION WAVETEK | MANUFACTURER | Ti 
SYMBOL PART NO. |CODE} NUMBER |Q 


oR RESISTORS 

47 Fixed, comp., 100 2 +10% XW RC104-110 CB1011 
48 Fixed, comp., 47 2 +5% *sW RC105-047 EB4705 
49 Fixed, comp., 47 2 +5% %W RC103-047 | A-B | CB4705 
51 Fixed, comp., 2.2M 2 +10% %W RC104-522 | A-B | CB2251 
53 Fixed, comp., 470k 2 +10% %W RC104-447 | A-B | CB4741 
59 Fixed, comp., 220 2 +10% Ww RC104-122 CB2211 


"Q . TRANSISTORS 


132533475") NPN oeotltcon 2N5088 
6 


QA050-880 


P-channel, JFET QA054-610 | MOT | 2N5461 
U3 Dual, NPN, Silicon QB000-010 | SPR | TD10O1 
8,9,10,14 || PNP, Silicon QBO00-009 | MOT | MPS3702 
ila NPN, Silicon QA038-541 | G-E | 2N3854A 


12 N-channel, JFET QA054-580 2N5458 


NG MARKER SCHEMATIC 
ODULE M7E REV Os 


“FF Sy 
INPUT, 


MS, 3702 


Al Slo 
LOD 
(ao SEE} 
(ope j |=" 


BEF ERENCE 
MAEHER 
OTFLU7 


PARTS LIST MODULE 5 prev c PARTS LIST MODULE sv rev c 


Eoncor DESCRIPTION WAVETEK | MANUFACTURER | 7 Sara WAVETEK | MANUFACTURER| 7 
PART NO. |CODE] NUMBER | Q 

PART NO. NUMBER |Q 

CAPACITORS 


REFERENCE 
SYMBOL 


a Ceramic feedthru, 500pF +20% 250V CF104-150 |AER | EF4 3 See 
2 Ceramic disc., .025uF +20% 100V CD103-325 |SPR | TG-S25 1 Fixed, comp., 100 2 +10% %W RC104-110 | A-B | CB1011 1 
324.350, 14 Ceramic feedthru, 6. 8pF +10% 500V CF102-R68 | A-B | FASC 7 Fixed, comp., 47 2 +5% *W RC105-047 | A-B | EB4705 1 
15,25 iv Fixed, comp., 47 2 +5% %W RC103-047 | A-B | CB4705 1 
7 Electrolytic, 10uF 25V CE105-010 | SPR | TE-1204 1 Fixed, comp., 2.2M 2 +10% %W RC104-522 | A-B | CB2251 1 
8,23,24,26 | Ceramic feedthru, 470pF +20% 500V CF101-147 |A-B | FASC 5 Fixed, comp., 470k 2 410% %W RC104-447 | A-B | CB4741 : 
re Fixed, comp., 220 2 +10% %W RC104-122 | A-B | CB2211 1 
Ceramic disc., 200pF +20% 1kV CD102-120 |SPR | 5GA-T20 1 
Ceramic disc., .003uF +20% 1kV CD102-230 | SPR | 5GA-D30 1 TRANSISTORS. 
Ceramic disc., .05uF +20% 100V. CD103-350 |SPR | TG-S50 4 NPN, Silicon QA050-880 | MOT | 2N5088 5 
Ceramic disc., .005uF +20% 100V CD103-250 |SPR | TG-D50 1 P-channel, JFET QA054-610 | MOT | 2N5461 1 
Ceramic disc., 470pF +20% 1kV cpD102-147 |SPR | 5GA-T47 1 7,13 Dual, NPN, Silicon QB000-010 | SPR | TD101 2 
Ceramic disc., 120pF +20% 1kV CD102-112 |SPR | 5GA-T12 | 1 Soe Upes aig eso QB000-009 | MOT | MPS3702 | 4 
Electrolytic, 100uF 25V CE104-110 |SPR | TE-1211 2 +! RIES else QA038-541 | G-E | 2N3854A 1 
12 N-channel, JFET QA054-580 | MOT | 2N5458 1 
CONNECTORS 
Jack, receptacle, 50 2, subminiature JFOO0-005 | APL | 27-9 4 
DIODES 
SIlicon, point contact DG100-821 | SYL 1N82AS Zz 
Silicon, junction, 100piV 750mA DROOOQ-001 | ITT | 1N4002 1 
Silicon, P.I.N. DP000-040 | W-I | DP000-040 | 1 
INDUCTORS 
Fixed, 10mH LA004-310 | JEF | 15S103K 1 
Fixed, .22uH LAO05-RO2 | W-E | 506 i 
Fixed, ----- LA006-010 | W-I | LA006-010 | 1 


RESISTORS 


Fixed, comp., 680 2 +10% W RC104-168 | A-B | CB6811 3 

Fixed, comp., 56 2 +10% LW RC104-056 | A-B CB5601 2 

Fixed, comp., 47k 2 +10% %W RC104-347 | A-B | CB4731 4 

iat 4 Fixed, comp., 22k 2 +10% LW RC104—322 | A-B | CB2231 8 
18,38,39 

6,10,13,16 | Fixed, comp., 270 2 +10% *W RC104-127 | A-B | CB2711 5 

19 

8,11,14,17 | Fixed, comp., 5.6k 2 +10% %W RC104-256 | A-B | CB5621 4 

Fixed, comp., 1M 2 +10% LW RC104-510 | A-B | CB1051 Z 

Fixed, comp., 10M 2 +10% LW RC104-610 | A-B CB1061 il 

Fixed, comp., 3.3k 2 +10% LW RC104-233 | A-B | CB3321 2 

Fixed, comp., 10k 2 +10% LW RC104-310 | A-B | CB1031 7 

Fixed, comp., 4.7k 2 +104 LW RC104-247 | A-B | CB4721 2 

Fixed, comp., 2.2k 2 +102 LW RC104-222 | A-B | CB2221 2 

Fixed, comp., 220k 2 +10% LW RC104-422 | A-B | CB2241 1 

Fixed, comp., i.8k 2 ae LW RC104-218 | A-B | CB1821 1 

Fixed, comp., lk 2 +10% iW RC104-210 | A-B | CB1021 3) 

Variable, carbon 20k 2+20% %W RP124-320 | A-B | WA2G032 Z 

RC104-227 | A-B GB2/21 * 


Fixed, comp., 2./k 2 +10% LW 


IF TRACKING MARKER SCHEMATIC 
OPTION B MODULE M7E rev _B 
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PARTS LIST MODULE we revs 


MANUFACTURER 
REFERENCE pa rate WAVETEK | MANUFACTURER] 7 
SYMBOL PART NO. |CODE] NUMBER |Q 


INTEGRATED CIRCUITS 


Operational amplifier, 8 pin, in line IC000-002 | SIG | N5741V 1 
RESISTORS 
jhe. Fixed, comp., 56 ohm +10% %W RC104-056 CB5601 2 
Variable carbon 1k ohm +207 RP124-210 | A-B | WA2G032 uf 
lea 6 Fixed, comp., 22M ohm +10% %W RC104-622 | A-B | CB2261 3 
ype aly Fixed, comp., 220 ohm +10% %W RC104-122 | A-B | CB2211 3 
6,23 Fixed, comp., 47 ohm +10% Ww RC104-047 | A-B | CB4701 2 
7154719 Fixed, comp., 1k ohm +10% W RC104-210 | A-B | CB1021 3 
8, 31AsBLC Fixed, comp., 27k ohm +10% %W RC104-327 | A-B CB2731 9 
B5A,B5C43, 
44 
9 Fixed, comp., 68 ohm +10% %W RC104-068 CB6801 1 
10 Fixed, comp., 56k ohm +10% %W RC104-356 | A-B | CB5631 il 
12,21,22,40| Fixed, comp, comp., 22k ohm +10% %W RC104-322 | A-B | CB2231 5) 
46 
15520 Fixed, comp., 10 ohm +10% W RC104-010 CB1001 Z 
18,26,27,28A4 Fixed, comp., 2.2k ohm +10% %W RC104-222 | A-B | CB2221 10 
BICea2A Br C. 
54 
24 Fixed, comp., 4.7k ohm +19% *w RC104-247 CB4721 nk 
25 Fixed, comp., 68k ohm +10% Ww RC104-368 | A-B CB6831 i 
29A,B,C,34 | Fixed, comp., 10k ohm +10% LW RC104-310 | A-B | CB1031 8 
APB eC 339842 = 
304 SBE Gr Fixed, comp., 1.8M ohm +5% Ww RC103-518 | A-B | CB1855 3 
33A,B,C,41 | Fixed, comp., 1M ohm +10% iw RC104-510 | A-B | CB1051 4 
36, 3/5 a> Fixed, comp., 18k ohm +10% iW RC104-318 | A-B | CB1831 3 
38 Fixed, comp., 47k ohm +10% %W RC104-347 | A-B | CB4731 a 
47 Fixed, comp., 1.5M ohm +10% *W RC104-515 | A-B CB1551 iF 
48 Fixed, comp., 470k ohm +10% kw RC104-447 | A-B | CB4741 1 
49,50 Fixed, comp., 100k ohm +10% W RC104-410 | A~B | CB1041 2 
oyik Variable, cermet 20k ohm +207 RP129-320 | CTS 3608S 1 
52 Fixed, comp., 3.9k ohm +10% W RC104-239 | A-B | CB3921 1 
53 Fixed, comp., 270k ohm +10% W RC104-427 | A-B | CB2741 1 
DIG Fixed, comp., 22 ohm +10% WwW RC104-022 | A-B | CB2201 Z 
57% Fixed, comp., 3.9M ohm +10% W RC104-539 | A-B | CB3951 
bale ct TRANS FORMERS 
10 \Curne Prim.» 2eturnes2eturn secs not assign W-I | ----- -- 
TRANS ISTORS 
N channel dual gate IGFET QBO000-020 3 
NPN Silicon QA038-541 | G-E 2N3854A 12 
NPN, Silicon QA051-790 2N5179 2 
PNP, Silicon QBOO0-009 | MOT MPS 3702 2 


.& SCOPE INDICATOR SCHEMATIC 
LE M8&E REV _G 


TIMING 
PROGEAA, a3 AUTO LEVEL 
cA9 c2e 
Swf 
TRACE RETRACE /O4 
' i) 
{ 
| AS7 
¢.7A 
faataalie a 
\ 
| 
| c2/ o 
[ | \ | a.S 2n 5658 
AS. las 
' ome a 


| | ¢ 700 9 Rigs, 


= +/Z3 — 


REFERENCE 
SYMBOL 
Jd Ww 


1s? 
3 
4,15 


5.21. 37A.8, 


C,38A,B,C, 
42, 55% 

Bo 16-17, 
22,44 
8.9.23, 28, 


PARTS LIST 


DESCRIPTION 


CAPACITORS 

Ceramic disc, 33pF +5% 1kV 
Ceramic disc, l00pF +20% 1kV 
Ceramic disc, lOpF +5% 1kV 
Ceramic disc, .05uF +20% 100V 


Ceramic disc, .OluF +20% 100V 
Ceramic disc, .025uF +20% 100V 
Ceramic disc, .OOluF +20% 1kV 


Ceramic disc, 47pF +5% 1kV 
Ceramic disc, 20pF +5% 1kV 
Ceramic disc, 120pF +5% 1kV 
Ceramic feedthru, 500pF +20% 250V 
Ceramic disc, 68pF +5% 1kV 
Ceramic disc, 25pF +5% 1kV 
Variable ceramic, 3.5/13pF 150V 
Composition, 2pF +10% 500V 
Ceramic disc, 200pF +20% 1kV 


Ceramic feedthru, 6.8pF +10% 500V 


Ceramic disc, .02uF +20% 100V 
Electrolytic, .47uF +10% 50V 
Electrolytic, 10uF 50V 

Ceramic feedthru, 470pF +20% 500V 


CONNECTORS 
Jack receptacle, 50 ohm subminiature 


CRYSTALS 

X33W 

X36W 

X36W 

X36W at 10.0000 MHz 


DIODES 
Silicon, Junction, 100piV 750mA 
Germanium, point contact 


INDUCTORS 

Fixed, .22uH 
Variable ---- 
Variable 

Fixed ---- 
Variable 

Fixed, 2.2uH +102Z 
Variable ---- 


MODULE 


WAVETEK 
PART NO. 


cD101-033 
CD102-110 
CD101-010 
CD103-350 


CD103-310 
CD103-325 
CD102-210 


CD104-047 
CD101-020 
CD104-112 
CF104-150 
CD104-068 
CD101-025 
cv101-013 
CG101-220 
CD102-120 


CF102-R68 
CD103-320 
CE113-447 
CE105-010 
CF101-147 


JFO00-005 


XX000-331 
XX000-361 
XX000-361 
XX000-361 


DROOO-001 
DG100-341 


LA001-R02 


LA006-004 
not assig 
LA001-R22 
not assig 


REV B 


MANUFACTURER] 7 
CODE| NUMBER /|Q 


10TCC-Q33 
5GA-T10 
1OTCC-Q10 
TG-S50 


TG-S10 
TG-S25 
5GA-D10 


LOTCC-Q47 
10TCC-Q20 
1OTCU-T12 
EF4 
LOTCU-Q68 
LOTCC-Q25 
7S-TRIKO 
QC2.0 
5GA-T20 


FASC 
TG-S20 
935 
TE1204 
FA5C 


27-9 


Xx000-331 
Xx000-361 
XX000-361 
XX000-361 


1N4002 
1N34AS 


is 


LA006-004 


) 


REFERENCE 


SYMBOL 


i 


4,11,16 
Sia ilsy aly 
6,23 
7,14,19 
8,31A,B,C 


BS ASB CG a3. 


44 
9 
10 


12,21,22,40 


46 
15,20 


18, 26,27, 28A 
BrUra2 as BOCs 


29A,B,C, 34 


A,B,C, 39,42 


SOARES Ce 
SEV Nh ve aga! 
36 37,45 


T 
Q 


OWN WW FE bh 


COR H 


NP RP RPN PREP ww 


PARTS LIST MODULE we revs 
DESCRIPTION WAVETEK MANUFACTURER 
PART NO. |CODE| NUMBER 
INTEGRATED CIRCUITS 
Operational amplifier, 8 pin, in line ICOO0-002 | SIG | N5741V 
RESISTORS 
Fixed, comp., 56 ohm +10% %W RC104-056 | A-B | CB5601 
Variable carbon 1k ohm +20% RP124-210 | A-B | WA2G032 
Fixed, comp., 22M ohm +10% %W RC104-622 | A-B | CB2261 
Fixed, comp., 220 ohm +10% %W RC104-122 | A-B | CB2211 
Fixed, comp., 47 ohm +10% %W RC104-047 | A-B | CB4701 
Fixed, comp., 1k ohm +10% %W RC104-210 | A-B | CB1021 
Fixed, comp., 27k ohm +10Z% %W RC104-327 | A-B | CB2731 
Fixed, comp., 68 ohm +10% %W RC104-068 | A-B | CB6801 
Fixed, comp., 56k ohm +10% %W RC104-356 | A-B | CB5631 
Fixed, comp, comp., 22k ohm +10% %W RC104-322 | A-B | CB2231 
Fixed, comp., 10 ohm +10% %W RC104-010 | A-B | CB1001 
Fixed, comp., 2.2k ohm +10% %W RC104-222 | A-B | CB2221 
Fixed, comp., 4.7k ohm +19% %W RC104-247 | A-B | CB4721 
Fixed, comp., 68k ohm +10% %W RC104-368 | A-B | CB6831 
Fixed, comp., 10k ohm +10% LW RC104-310 | A-B CB1031 
Fixed, comp., 1.8M ohm +5% %W RC103-518 | A-B | CB1855 
Fixed, comp., 1M ohm +10% %W RC104-510 | A-B | CB1051 
Fixed, comp., 18k ohm +10% %W RC104-318 | A-B | CB1831 
Fixed, comp., 47k ohm +10% %W RC104-347 | A-B CB4731 
Fixed, comp., 1.5M ohm +10Z% %W RC104-—515 | A-B CBI55)r 
Fixed, comp., 470k ohm +10% %W RC104-447 | A-B CB4741 
Fixed, comp., 100k ohm +10% %W RC104-410 | A-B CB1041 
Variable, cermet 20k ohm +20% RP129-320 | CTS 360S 
Fixed, comp., 3.9k ohm +10% %W RC104-239 | A-B | CB3921 
Fixed, comp., 270k ohm +10% %W RC104-427 | A-B | CB2741 
Fixed, comp., 22 ohm +10% %W RC104-022 | A-B | CB2201 
Fixed, comp., 3.9M ohm +10% %W RC104-539 | A-B | CB3951 
TRANS FORMERS 
1Osturn Prim, 2eturn, 2oturnesec. not assign W-I | ----- 
TRANSISTORS 
N channel dual gate IGFET QBO00-020 | RCA 40841 
NPN Silicon QA038-541 | G-E 2N3854A 
NPN, Silicon ’ QA051-790 | RCA | 2N5179 
PNP.e oo. Ficon QBO00-009 | MOT MPS3702 
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PARTS LIST MODULE se rev a 


T 
CODE| NUMBER 
RESISTORS 


REFERENCE 


Fixed, comp., 270k ohm +10% %W RC104-427 | A-B | CB2741 ni 
Fixed, comp., 1.8k ohm +10% *:W RC104-218 | A-B CB1821 Z 
Fixed, comp., 10M ohm +10% %W RC104-610 | A-B | CB1061. 2 
Fixed, comp., 39k ohm +5% %W RC103-339 | A-B | CB3935 i 
Fixed, comp., 180k ohm +10% WwW RC104-418 | A-B | CB1841 a 
Fixed, comp., 22k ohm +10% kW RC104-322 | A~B | CB2231 2 
Fixed, comp., 150k ohm +10% ‘w RC104-415 | A-B | CB1541 1 
Fixed, comp., 18k ohm +10% 1W RC104-318 | A-B |} CB1831 2 
Fixed, comp., 220k ohm +10% kw RC104-422 | A-B | CB2241 1 
Fixed, comp., 100M ohm +10% iw RC104-710 | A-B | CB1071 3 
Fixed, comp., 470k ohm +5% }W RC103-447 | A-B | CB4745 i 
Fixed, comp., 100k ohm +5% kw RC103-410] A-B | CB1045 i 
Fixed, comp., 24k ohm +5% W RC103-324 | A-B | CB2435 ut 
Fixed, comp., 2.7k ohm +10% W RC104-227 | A-B | CB2721 z 


SWITCHES 
SPDT Submin. 


STOO0-003 | ALC | MST105D © 


Q TRANSISTORS 

1/2536 N Channel JFET Matched Pair QBO00-017 | W-I | QBOOO0-017 
12/13336/17 

526 NPN Silicon QA038-541 2N3854A 
7,10,11,19 | N Channel JFET QA054-580 2N5458 
20 

89614915 PNP oiiiecon QBOO00-009 MPS 3702 
18 PNP Silicon QA036-440 2N3644 


: Y SCHEMATIC 
ACE RETRACE 
ae oe MIE REV. E 
| 


AUTO 
TUNING 
PROGRAM 


é 
CAPTURE 
PROGRAM 


rCHED PAIR 


PARTS LIST 


REFERENCE 
= DESCRIPTION 


me - CAPACITORS 
1,4,6,7,13 | Ceramic feedthru 6.8pF +10% 500V CF102-R68 
20,2225 7 
2 Mylar paper .luF +10% 200V CP101-410 
3,23 Mylar paper .047uF +10% 100V CP103-347 
5 Ceramic disc 120pF +5% 1kV CD1LU4-112 
8,9,10,14,15 Ceramic disc, .00luF +20% 1kV CD102-210 
16,18,19,29 i 
11 Ceramic disc. 270pF +20% 1kv CD102-127 
12 Ceramic disc 120pF +20% 1kV CD12-112 
17 Ceramic disc. 360pF +20% 1kV CD102-136 
22,24 Mylar paper .15uF +10% 100V CP103-415 
26,27,28 Ceramic feedthru, 470pF +20Z% 500V CF101-147 
Ceramic Disc, .05 uF +20Z 100 V CD103-350 
"CR i. DIODES 
3,4,5,6,7,9 | Silicon junction, 100piV 750mA DROOO-001 
8 Zener, 6.8V DBOOO-001 
nite = INTEGRATED CIRCUITS 
he oe Dual operational amplifier, 8 pin in line] IC000-005 
5,6 wamer. | & pin in line IC000-006 
ak be RESISTORS 
1 Fixed, comp., 2.2M ohm +10% iW RC104-522 
2,16,65,77 | Fixed, comp., 4.7k ohm +10% W RC104-247 
87 : ; 
3,4,18,19, Fixed, comp., 47k ohm +5% “4 W RC103-347 | 
27,25,69,70, 
79,80 
5,22,23,55, | Fixed, comp., 10 k ohm +10% & W RC104-310 
57,76,85 
Fixed, comp., 91k ohm +5% iW RC103-391 
7 Variable carbon 20k ohm RP124-320 
12,73,84,88 | Fixed, comp., 1k ohm +10% kW RC104-210 
a3 Pixed; comp., 9.1k ohm +52 LW RC103-291 
14,43,47 Variable cermet 20k ohm RP130-320 
15,54,78 Fixed, comp., 1M ohm +10% iW RC104-510 
17,24,32,52 | Fixed, comp., 47k ohm +10% iW RC104-347 
58, 64 
20,21,42,46 | Fixed, comp., 100k ohm +10% Ww RC104-410 
53,61,74,75 ,}66* 


25,44,45,59 | Fixed, comp., 470k ohm +10% kW 


26,37 Fixed, comp., 22M ohm +10% LW 
29 Fixed, comp., 120k ohm +5% :W 
30 Fixed, comp., 18k ohm +5% %W 
31 Fixed, comp., 22k ohm +5% %W 
33 Fixed, comp., 33k ohm +10% W 


Fixed, comp., 56k ohm +10% iW 


MODULE 


RC104-447 
RC104-622 


RC103-412 
RC103-318 
RC1L03=322 
RC104-333 
RC104-356 


M8E REV 4 


WAVETEK | MANUFACTURER| 7 


WMF 
1OTCU-T12 
SGA-D1 


DCA=12 7 
5GA-T12 


5GA-T 36 
WMF 
FA5C 
TG-S50 


1N4002 
HW6-8 


2 35r 
NE555V 


CB2251 
CB4721 


CB4735 


CB1031 


CB9135 
WA2G032 
CB1021 

CB9125 

89PR20K 
CB1051 
CB4731 


CB1041 


CB4741 
CB2261 


CB1245 
CB1835 
CB2235 
CB3331 
CB5631 


PARTS 


REFERENCE 
ESCRIPTION 


RESISTORS 


SWITCHES 


Q TRANSISTORS 
2a 1G 
213510) 17 


NPN Silicon 


pee) sl WS ils) 
18 


PNP Silicon 
PNP Silicon 


Fixed, comp. 
Fixed, comp. 
Fixed, comp. 
Fixed, comp. 
Fixed, comp. 
Fixed, comp. 
Fixed, comp. 
Fixed, comp. 
Fixed, comp. 
Fixed, comp. 
Fixed, comp. 
Fixed, comp. 
Fixed, comp. 
Fixed, comp. 


SPDT Submin. 


N Channel JFET Matched Pair 


N Channel JFET 


LIST 


270k ohm +10% 1W 
1.8k ohm +10% !W 
10M ohm +10% iW 
39k ohm +5% iW 
180k ohm +10% %W 
22k ohm +10% iW 
150k ohm +10% kw 
18k ohm +10% 1W 
220k ohm +10% kW 
100M ohm +10Z% *,W 
470k ohm +5% LW 
100k ohm +5% Ww 
24k ohm +5% iW 

» 2.7k ohm +10% kw 


iw) we J w v 7) v w 7 vy id Td 


MODULE se rev 


WAVETEK 
PART NO. 


RC104-427 
RC104-218 
RC104-610 
RC103-339 
RC104-418 
RC104-322 
RC104-415 
RC104-318 
RC104-422 
RC104-710 
RC103-447 
RC103-410 
RC103-324 
RC104-227 


STO00-003 


QB000-017 


QA038-541 
QA054-580 


QB000-009 
QA036-440 


estes 


MANUFACTURER 


CODE 


TTT 
ww 


eel 
BOW wW Ww 


waren 


| 
Dwwwy 


T 
NUMBER Q 


CB2741 
CB1821 
CB1061 
CB3935 
CB1841 
CB2231 
CB1541 
CB1831 
CB2241 
CB1071 
CB4745 
CB1045 
CB2435 
CB2721 


ae cel ce oO ce NO on OD OO 


MST105D 2 


QBO00-017 | 4 
2N3854A 2 
2N5458 5 


MPS 3702 4 
2N3644 I 
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AMPLIFIER SCHEMATIC 


REV,_A 
+13 
£00 
Ss, Dagemab 
RII > 
100 
CR 
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ie OU LEU IS 
Q) 0 S 
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O25uF BLACK. 1S. 


PARTS LIST 


! REFERENCE 
SYMBOL 


CAPACITORS 
Ceramic feedthru, 6.8pF +10% 500V 


2 Ceramic disc, 200pF +20% 1kV 

Sp i1 Mylar paper, .022uF +10% 100V 

4 Mylar paper, .0022uF +10% 200V 

9 . Ceramic disc, .OluF +20% 100V 

10 Mylar paper, .047uF +10% 100V 
13,14 Ceramic feedthru, 470pF +10% 500V 


Electrolytic, 10uF 25V 


DIODES 
Silicon Junction, 100piV, 750mA 


INTEGRATED CIRCUITS 
Dual operationam amplifier 8 pin 


2 


"R = RESISTORS 


Poet s2? Fixed, comp., 10k 2 +10% %W 
2,4;9 Variable, cermet, 20k 2 

3,25 Fixed, comp., 470k 2 +10% *%W 
a Fixed, comp., 4.7k 2 +10% XW 
6 Fixed, comp., 20k 2 +5% %W 

7 Fixed, comp., 33k 2 +10% %W 


8,13,14,15| Fixed, comp., 100k 2 +10% %W 
16-2027 

10,.28 Fixed, comp., 10M 2 +10% %W 
2127532 Fixed, comp., 100M 2 +10% *<W 
18,19,24,29, Fixed, comp., 47k 2 +10% %W 
30 


23 Fixed, comp., 18k 2 +10% %W 
26 Fixed, comp., 220k 2 +10% %W 
31 Fixed, comp., 120k 2 +10% %W 
33 Fixed, comp., 22M 2 +10% %W 
34 Fixed, comp., 120k 2 +10% %W 
35 Fixed, comp., 27 2 +10% %W 


Q TRANSISTORS 
1,2,3,8,10| N-channel JFET, Silicon 


4/5 N-channel JFET, matched pair 
6,7 PNP, Silicon 
NPN, Silicon 


DESCRIPTION 


MODULE me prev £ 


CF102-R68 


CD102-120 
CP103-322 
CP101-222 
CD103-310 
CP103-347 
CF101-147 
CE105-010 


DROOO-001 


Ic000-005 


RC104-310 
RP130-320 
RC104-447 
RC104-247 
RC103-320 
RC104-333 
RC104-410 


RC104-610 
RC104-710 
RC104-347 


RC104-318 
RC104-422 
RC104-022 
RC104-622 
RC104-022 
RC104-027 


QA054-580 


QB000-017 
QB000-009 
QA038-541 


WAVETEK 
PART NO. |CODE] NUMBER |Q 


MANUFACTURER | + 


FA5C 


5GA-T20 


TE1204 


1N4002 


MC1458CP1 


CB1031 
89PR20K 
CB4741 
CB4721 
CB2035 
CB3331 
CB1041 


CB1061: 
CB1071 
CB4731 


CB1831 
CB2241 
CB1241 
CB2261 
CB2201 
CB2701 


2N5458 


QB000-017 
MPS3702 
2N3854A 


AMPLIFIER SCHEMATIC 
PiR(Oisic ais. 


REV, A_ 


Ci RI 
JI Lj 
(FE oS a7 150 22H 


INPUT’Y 
R2 
ark 
P2 
RI 418 O . +18V 
Jp 18K -I8 0 EN ~IBV 
O25uF BLACK. Ten 


PARTS LIST PROBE es preva 


MANUFACTURER 
REFERENCE SSSA eR WAVETEK | MANUFACTURER| 7 
SYMBOL PART NO. NUMBER |Q 


CAPACITORS 

Ceramic disc 47pF +5% 1kV 
Ceramic disc .025uF +20% 100V 
Ceramic disc .OluF +20% 100V 
Ceramic disc 15pF +5% 1kV 
Ceramic disc 68pF +5% 1kV 
Electrolytic .47uF 

Ceramic feedthru 500pF +20% 250V 


CONNECTORS (JACK) 


BNC Jack Receptacle 


CD104-047 | SPR | 10TCU-Q47 |1 
CD103-325 |SPR | TG-S25 1 
CD103-310 |SPR | TG-S10 i 
CD101-015 |SPR | 10TCC-Q15 |1 
CD101-068 | SPR | lOTCU-Q68 j1 | 
CE113-447 |TRW | 935 g 
CE1L04-150 |AER | EF4 P 


JBLO9-111 | APL | UG911A/U see 


CONNECTORS (PLUG) 


BNC, Cable JB100-883 |APL | UG88C/U  |1 

BNC, Twinax cable JBO00-016 |APL | 31-224 iy 
y INDUCTORS — 
1 Fixed, 2.2uH LAQO1-R22 | JEF | 15 2 
3,4 Fixed, .22uH LAOO1-RO2 | JEF | 15 2 
LR RESISTORS 
ik Fixed, comp 150 ohm +10% *W RC104-115 | A-B CBlSIa il | 
P Fixed, comp 47k ohm +10% kw RC104-347 | A-B | CB4731 ne 
3 Fixed, comp 2.7k ohm +10% ‘W RC104-227 |A-B | CB2721 {1 | 
4 Fixed, comp 22k ohm +10% ‘W RC104-322 |A-B | CB2231 ‘1 | 
5 Fixed, comp 1k ohm +10% ‘W RC104~210 |A-B | CB1021°  /1 | 
6,7 Fixed, comp 4.7k ohm +10% 3W RC104-247 |A-B | CB4721 12 
or9 Fixed, comp 18k ohm +10% kw RC104-318 |A-B | CB1831 12 
10 Fixed, comp 680 ohm +10% 3w RC104-168 |A-B | CB6811 11 
LE _ Fixed, comp 100 ohm +10% Ww RC104-110 |A-B | CB1011 bee 
“0 : TRANSISTORS 
ii N channel IGFET, Silicon QBOO0-020 |RCA | 40841 Ai 
2 NPN, Silicon QA051-790 | RCA | 2N5179 j1 


| 


SINGLE FREQ MARKER SCHEMATIC 
OPTION Al 
FREQ RANGE 25 TO |400 MHz 
MODULE M6S- 


rEV__A 


CVACLUVT F OPP 
250 70 /4OO ATA/z 


+/3 
7MA 


Odd 7 
25 7OLONTA 2 
CAA 


ta eed 


pay FoR 
O IST Me) I Aba fas 


PARTS LIST 


DESCRIPTION 


REFERENCE 
SYMBOL 


CAPACITORS 

Ceramic disc, 47pF +5% 1kV 

Ceramic disc, 20pF +5% 1kV 

Ceramic disc, 120pF +5% 1kvV 


WwNre 


4,6,9 Ceramic feedthru, 500pF +20% 250V 
5 Ceramic feedthru, 470pF +20% 500V 
7 Variable, ceramic, 4/20pF 

8 Variable, ceramic, 1/6pF 

8A Ceramic disc, from 4.7 to 20pF 


varies with marker freq. 

Ceramic disc, .OluF +20% 100V 
Ceramic disc, .05uF +20% 100V 
Ceramic feedthru, 6.8pF +10% S5O00V 


CONNECTORS 
Jack, receptacle, 50ohm submin. 


CRYSTALS 
marker frequency 


DIODES 
Silicon, point contact 
Silicon, Hot carrier 


INDUCTORS 


gauge magnet wire. 
varies with crystal frequency 
Fixed, 2.2uH 


marker frequency 


47kohm +10% W 
56ohm +10% 4W 
1.5kohm +10% iW 
180kohm +10% %W 
Fixed, comp., 470kohm +10% iW 
Fixed, comp., lOkohm +10% LW 
Variable, carbon, 20kohm 


ry 
i=) 
* 
© 
Qa 
. 
Q 
3 
Me] 
- ~~ we ~~ . 


TRANSISTORS 
NPN, Silicon 


MODULE *«s Rev A 


25-1400 | 


WAVETEK 
PART NO. 


Quartz crystal, frequency varies with 


Coil form No. LB-003-000 wound with 32 
Number of turns 


Coil Form LB-006-000, with magnet wire, 
gauge and number of turns to vary with 


CD-104-047 
CD-101-020 
CD-104-112 
CF-104-150 
CF-101-147 
CV-105-020 
CV-106-R60 
CD- 1014==- 


CD=103=310 
CD-103-350 
CF-102-R68 


JF-000-005 


XX-000-331 


DG-100-821 
DG-000-007 


Not Assign. 


LA001-R22 


Not Assign. 


RC-104-347 
RC-104-056 
RC-104-215 
RC-104-418 
RC-104-447 
RC-104-310 
RP-124-320 


QA-038-541 


MANUFACTURER| 7 


SPR | 1OTCU-Q47 
SPR | 10TCC-Q20 
SPR | LOTCU-T12 
AER | EF4 

A-B | FASC 

STR | S-TRIKO 
APX | 2222-802 
SPR | 1LOTCL 


SPR | TG-S10 
SPR | TG-S50 
A-B | FA5C 


APL | 27-9 


W-I | XX-000-331 


SYL | IN82AS 
H-P | 5082-2800 


W-I | Not Assign. 


fai || IU: 
W-I |Not Assign. 


A-B | CB4731 
A-B | CB5601 
A-B | CB1521 
A-B | CB1841 
A-B | CB4741 
A-B |CB1031 
A-B_ |WA2G032 


G-E | 2N3854A 


‘MANUAL CHANGES sy 


Models 1403, 1503 


_WAVETEK'S product improvement program incorporates the latest electronic develop- 
ments into these instruments as rapidly as development and testing permit. Due to 
the time required to document and print these instruction manuals, it is.not always 
possible to include the change information in the current printing. The following 


_changes should be made to this manual: 


1.. 


2. 


3° 


"ERRATA 


Page 4-10, Section 4.7 
Change 2nd paragraph, RH column, to ead: 
.+..sweep sample output connector, J4. A 47Q resistor, which is eat tered 


between J4 and the monitor point, establishes the source impedance at eran 
mately 502. The signal is .... 


Page 4-11, Section 4.8 
Change 5th paragraph, LH column, to read: 
wees to cover this range of frequencies. The 100 kHz oscillators use a 
tuned oscillator with the crystal operating at its fundamental frequency in 
a series resonant mode. The 1 to 17 MHz crystal oscillators are either 


tuned series resonant mode oscillators or untuned Pierce-type oscillators. 
Thesl?. tocSsntze... + : me 


Page 4-8, TRIANGLE WAVE GENERATOR 
Change 2nd sentence to read: 
‘Diodes CR16 and CR17 protect .... 


Page 5-9, Section 5.4.4 
Change 3rd sentence to read: 
we.» adjust control B (size) and control A (centering) to obtain .... 


. MODULE WIRING DIAGRAM - 1403 & 1503 


Change Terminator Ref. Symbol from "RLO6" to nay 


PARTS LIST - 1403 & 1503 HEAD 
Add Terminator data under "ASSEMBLIES": 
A7 Texu+Reao’ 50 2 A500-267 W-I A500-267 1 


M9JA/M9KA Lins gia 
Add Ref. Symbol "C30" to .47 uF capacitor eoatetces between L12 and R61. 
Show R63 connected from base of Q17 to ground, instead of to L16. Add value 
Pero ORG 2s a 
pense Ref. Symbol of 1 meg. Pa oe: connected to gate of Q12 from R37 to R36. 
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Models 1403, 1503 
ERRATA - (Continued) 


7. MARKER ADDER SCHEMATIC - MSD, E, F 
. Change MARKER OUTPUT (PIN 7) from 32 V p-p to 8 V Pp-p. 
Change symbol for Q6 from N-channel to P-channel. 


8. AMPLIFIER SCHEMATIC - PROBE RB 
Change value of L4 from .22 uF to .22 uh. 


CHANGES 
1, Delete all references to R6 probe: 


Page 1-4, Option C, AUTOMATIC RF LEVEL 
Delete last two sentences. 


Page 1-5, External Probes, Model R6: 
Delete "Model R6" and descriptive paragraph. 


Page 3-7, second paragraph 
Delete paragraph. 


Yip Module M7E has been replaced by module M7F; change references to M7E as follows: | 


Page 1-3, Option B 

Change (Module M7E) to (Module M7F - refer to separate manual). 
Change "IF Input Level" to read: 1 mV minimum. 

Delete all references to "IF Input Level with RB Probe." 


Page 1-4, Marker Frequency 
Change "... less than 12 MHz;" to read "...less than 8 MHz;" 


Page 3-7 and 3-8, Section 3.5 

Ist paragraph, change "M7E" to "M7F." 

Change 3rd paragraph to read: .... when the input level to the M7F is 1 nV 
minimum. Refer to the M7F manual 

Sth paragraph, change "M7E" to "M7F," 


Page 4-4, 

Change 4th paragraph to read: The M7F module.... 

Change lst paragraph, Section 4.2.2, to read: In Option Be modulerMyr aes 
Change 2nd paragraph, Section 4.2.2, to read: .... pulse from the M7F module. 
Change 3rd paragraph, Section G2 iZemtouread <4 ¥. 50% pulse from the M7F also .... 


Pages 4-11 and 4-12, Section 4.9 
Delete entire section; add following: 
4.9 OPTION "B" IF TRACKING (MODULE M7F) > 


The M7F uses the swept IF signal from the device being tested to generate the 
desired pulse markers, ‘ 


This module is fully discussed in a separate M7F IF Marker Module manual. 
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| 
| 
| 
| 
| 
| 
| 


ot 5-76 


Models 1403, 1503 
CHANGES - (Continued) 


3. Change M8E data as follows: 


MODULE M8E SCHEMATIC - delete circuit consisting of CRI, CR2, and R8 through R11. 


Revise IC4B/IC6 circuitry as follows: 


7/782 
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MODULE M8E PARTS LIST 

Change R48 and R49 as shown: 
R49, 83 Fixed, comp., 22 K ohm +10% % W RC104-322 A-B CB2231 2 
R48 Fixed, comp., 150 K ohm +10% % W RC104-415 A-B CB1541 1 


4. The.use of ball studs on certain modules has been discontinued. In place of 
ball studs, a single index stud and a #6 screw is used. The index stud is located 


on the module end nearest pin #1. 


Modules without ball studs but with index studs may be used in any chassis with 
no mismatch of pins, and they cannot be plugged in backwards. 


5. Page 6-2, Section 6-3 
Should read: : 
—' Connects to indicated signal or voltage source.... 
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SPECIAL PRODUCTS MODIFICATION #492 


Model 1504 


The modification changes the channel markers to the edges of 
the channel rather than the sound and video carriers. The only 
change necessary was to change the crystals in the M3A and readjust 


the M4A, 
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